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Epiftle Dedicatory. 
of a generous Friend, and his own 
juft Sence and Refefltments of 
them too : But after all ; be tfiey 
ever fo great in themfelves, they 
leffen by coming down into thU 
Way of Refrefentatha. Notwith:* 
(ianding this, the Great Lav ofGra-> 
titude urges me to obey it : And I 
have concluded, 'tis better to do 
tt with fome Difad vantages J than 
to incur the Guilt of a %alN^4 
lea. Be pleafed then (Si r) to let 
this ftand as the Monument of a 
Gratitude that woiid have beengriab 
A fmall and trivial Adknowled^ 
ment I confcfs : Bdt yet the -ge- 
nuine Ptoduft of that^ 'uAiclv lis 
allow'd to add a Value' tl) Ihewaft 
■defpicable Things I -fer'fwJhiiis a 
fincere good Will.: • Had^thfeteteeii 
-no ReafoBson nippeiit jJapd^hia 
. A 3 con-. 
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Epiftle I 

confider'd only t 
be drawn from yc 
had been infcribgi 
Every SubjeS tl 
ri6us does of Rig 
But Phihfophicil 
liarly Toms. In 
¥bur weighty B' 
Time to ranverii 
fo good Purpofe 
kfflOW Ymi & wei 
pihrfs; ^toc'do, a 
fofidof Your'Ac 
doe*- by yet y p 
Jrfibfe Yi* ,tor:C( 
-t%)'othe Liberty 
*lie:,TrutljiBrt»y 
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Epiftk DetUattbry. 
flame the Reckoning : I'll confefs 
the Crime to to voluiitspf and pSfe- 
fumptuous, and that I knew before- 
hand, how nice and tender You 
were in this Point. If You (S i r) 
think fit to carry on fuch a Defign, 
as that of hiding Beauties; which 
ought to be expofed to the World : 
YoU'muft pardon thoft People that 
a£t fogood a Part, as to difcover the 
Contrivance, and (o are free as to 
fay, 'tis the only'Peice of Injuftice 
You can be guilty of. Whatever 
Vices, Addreffes of this nature are 
commonly chargeable with j mine 
to You, has Two Vertues to re- 
commend it, Truth and Inno- 
cence. For 'tis true in the high- 
eft Degree, that You have made 
me Your Debtor j as You do the 
Reft of Mankind Your Admirers. 
A ^ ??«F 
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Mpiftle Dedicatory. 
Nor is idefs true, that I do with 
the grsfit«ft Pleafure fubfcribe my 

Tour nmfi Obl^ed friend, 
^dvay Humble Servant, 

, ; . H. Dittos. 
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T HE 

PREFAC^. 

IA^ this Utile Treatife I htvs en^exv^ur'^ 
to -explaiff ffiat Paft of Mr. NewtonV 
PriQcipia, which u TuricUmental to the 
. p.t^ ff theCopviae Book ; . a^d fayticuUrly to 
-the Sy|lei»^*fc, World, ' J»<s( / ha-ve ail 
.ah»g.t4ke*iCare to-rtitder Thingi fo far plain 
. .anii.ei£e-y.tk(at\thrf.m/r^ biuriderjiood by all , 
thoJ£. that mil- bejiow- Jme Apfltcatio^ufpn ". 
.tbem,-arti ka'^e a competent Share of t Ik ne- ~ 
^ejfary purmtur£, mmelj Algebra tad Co- :;. 
'nick Seftions. Tk entirelj orvi^g to thejlu- ' 
pendioiis Genitis and Sagaeiij cf this JutHor-j 
.that vaehme any f^ch Thesrsmf jfow extant 
in the World^ oi thoje ivhich his ipcomparahfe 
Book contains. ■ The-Oiffiiuhies in the Thio^ 
ties of the t^aiietrly Bodies might have con- 
.tinufd 4 Ufting Reproaeb to the Mathematjtks' 
.of o»r Earth:, -iffi*ch a Mind as hit had not 
undertaken to vun^uifi andremov-e thtTff,. 

The Materials that this Bt^lc is'cbmpafed 
xL ■ are fp dfoiutelj^Mr. NewtonV Prop^rtu 
"i^at / eUre hardly pretend /<? call any 'thin;^ 
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The P R E F A C E. 

jwHtc.' The PrmcifUs mafi certainly are aU 
his own: And. if 1 huve attemptea axy where 
to make any Vfer of them, or to draw anj/ 
Confeifuences from them ; yet the tndiffu- 
tahle Right that he hm to the Former, gives 
him a Title to the Latter aljoj tvbere they 
are jaji andgosd This is certain, that his 
Inventions are nexp and compleat ; and equally 
exclude aU the Additions and Claims ofthofe 
that come after. But that I may not be ima- 
gined to throve my Mifiakes (if I have com- 
mitted ofrj) upon the Great Author, and iy 
faying aS is his^ either be thought to rejUSt 
on him J or to defgn to fireen^ and Jbelter my 
felf: Whatfoever is amip md faulty, Itake 
it entirely upon my felf, and declare it not to 
he the Effect of the Principles that Jbou^dhave 
guided me, hut of my own Inadvertency too^ 
and not being guided hf them. 

And as I ought not to have omitted (or 
faid lefs than') this, upon this Head ; fi the 
firiSiefi "Jafiice, and the Rules of good Man- 
ners, as I apprehend the Matter, did both 
oblige me to fay what Inters ji be had in this 
Book, and how many Ways ^tis his orfn : For 
tho' there'' s no manner of Danger in not own- 
ing Mr. NewtonV Theorems ; and his Inven- 
tions, in what Hand foever they are, will 
ea^ly difcovef and point to their true Author ; 
yet ft feems at leafi handfome and defcent for 
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The PREFACE. 

« Mm to teU the WerU fUinly whm he takf4 
mj fitch Littrfiis. 

■ As f» the Henfthtt this Vndertdkin^ it 
kkg to mttt with in the tVorld, I have no Vn^ 
eafiaefs 'mT M ahat the. Mmer. Same People 
cry dotvn mS Books of eourfej thitt arenotjvrit , 
hy themfilves, or thofe of their mm FaSiion i 
As others do out tf ^rt SfUen, hciutfe the 
HL-KAtur^d Hubjvii jvoft't feif to their V/ider* 
fi/mdm^. Sgrne' People a^Ai» nuturally love 
to ^dfMit ; their Genitm frw^s them to 
fnark *nd t«)^e^ and they take tbefkme Pie*' 
jfirf tutd S4tiffd0io» tit t^Mt^ that ahers do im 
^e'twyiefi Emplcyvients of their Minds. I»>t 
Woe^ every Mm i^at ar/tes^ and every thing 
^fitjvritttfi, nrnthe Rif^tte of « ThmfoM, 
Cfujkres : As mafij itt leajl, « there are PwjV 
.dim, Hitniottfsmd Fancies to he-met mth, 'fhe 
Fates of good Mid had Books are very •gfttm lUie 
thofe of good and bad Men in this World: So 
$/m<trtdfm ufdidt/fiifed, thatihetrueCharaEters 
^ either 0v often wsr to he knonm. lit Wrifinig 
Ms^KeMjis i» MM»ert, he that does tdf/upfi^aHte 
U'h esmmMded for't, md he rhu ddes iPtH 
mthouta p^ Recommence, vaghtto rmxtliitr 
thdtiha^ agood Thing hssheenftrV'dfbhefm. 

If tt^ Perjh thmks thaW^kwnPd ba^e 

"iktome his (rem M»nd hetper thm mim-~, P.U 

■ «^ yield that Pifi/ft to him. For iW » 

gi-eat 



jlzMbyGOOgIC 



The P R E F A C E. 

^eit i»a>fy that make a Notfe ami a Bufile, 
cua do little elfe hut that : Tet there arejbmg 
that will hafi and perform too j fo unlucky s 
t-odging h'i'v^ their good Qualities goiten. 1 
dejtre only it vtay be minded, thia my Dejign 
here, is not to entertain thofi that are of an 
advanced Standing in this oohle Philofopby, 
but to introduce thofe that ipoa'd he aequaint- 
fd with it, and have as much Mathematicks 
Of ii necejfary to qaalife them for it. And 
therefore upon fuch an Account a Man is obli- 
ged to defiend to a Multitude of little Things^ 
that ptherwffe tvoff'd not be necejfary, and mxy 
feem to take off from the Elegancy of what he 
■^s. ^TwOM*d be an eafie Matter ^ either h 
omitting at fir(iy or afterwards takit^ gf, je- 
veral ufifftl Superfluities brought in far the 
Sake of Beginners^ to make Things of this 
Kjttd appear, in- a mare flea^ag Drefs^ evetf 
to Judges. 

Farther, To fender what I have done more 
tfniper folly ferviceahle here at Home^ 1 ehofe 
to make it appear in Englilh rather than 
Latin. For if it be granted that Mr, New- 

■,tO0*; Pifcov frigs are but barely ufeful, therms 

,m Reajon tvhy a Multitude of very tapahle 
'Minds Jbou'd be debarred from them meerly 

'for Want of a Language. But if it be grant- 
,e4 (as it will be by all that know them') that 

.■^tftef OTf the fne/l ^iecef of Human /(powtef^e 



the P R E F A C E. 

i» the Woridy then the Renfon ^rorvs very 
firoi^, whj they jbou'd be put in fitch a Lsn- 
9UMge as they underjiand. -^gaia^ a Man is 
boand to believe that the Illuftrious Author 
dejign'dj what^he rvas flettfid topublsjh', jhou'd 
be inown ; and that not to a few Per/bus only 
who fortunately had the Advantage of m E- 
dMCAtion ; bat to aU xvhom Nature had qaali- 
fed with g&od Reafon, and their oivn Inda- . 
firjmth Skill in Mathematkks. To think 
' lefs than thiSy is to fufpofe him capable of en- 
vying d Part pf Mankind the Kjioivledge (^ 
hii Difioveries, which rvou*d be no finall Af- 
front to A Soul much lefs than his. . Non if 
there be any.that Jhoa'd fay^ ''tii to leffcn and 
depretiate thefe fubiime Pieces of Philofophy tq ■ 
expefe them to the Vulgar by a Publication 
in Englifh t That they ought to be entrufied 
only with thofi that have Skill and 'Judgment 
to make a right Vfe of them : And (in a 
. Word) that others, by going away with crude 
imperfeU Notions ; will do themfehes no 
KJnMiefSy and difparage the Things they talk 
of into the Bargain. 

Thus indeed,! confcfsy do fame People argue 
for keepir^ the Sacred Books in an unknown 
Tongue : Bat we pretend to a Protejlant Li- 
berty^ at leafi with refpe0 to our Philofophy. 
And methinks both in the one and the otljer 
Cafe J V» unreajonable that thofe that wotPd 
' make 
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The P R E F A C E. 

make a good Improvement ; Jboet'd he ke^t in 
Durknejs, for the Sake of them, that rvoa'd 
ahafe their Light. If a curiom Trentife 
Jhou^d not appear in the vulgar Tongue of a. 
Country, for fearfbme Pfople fh«»d pioji the 
Fool ipith it^ ani_ make an imfertinera Vfe of 
what it difcovers : ''Tmill he very hard to ^i 
I what Language it ought to he printed fa. 
far ^tis no unlikely wins ihat there jbou^d 
&e Fools of aU Nations and Languages, tmd 
His^Ten toOnebut fomeof thefe^ da meet with • 
Ap Author, which foever cf them all he chafes. 
We vainly flatter our fslves, no dotth, ta 
think we have fecured tfne Thing^from vul* 
gar VnderfiandfngSy hy putting it into Latin. 
For we ought to hetieve that there aft Me- 
chanicks in Learning, as weU at in Trade^ 
aadfome vulgar feopte that drudge with BaokSf 
asweU at others with Spades And Hanmurst 
^Twere well if aM Men cou'dget Skill in Lan- 
guages ; hut good Senfe and this Skill are 
■very often no Friends to each other , and 
won't live together in the fame Head. Jnd 
when they are apart, methinks, ^tis no hard 
Point to determine, on which Side the vulgar 
Vnderftanding lies^ ^ut to anfwer them that 
won^t otherwife heanfver*d; let them ecwjtder 
in what Language our mofi celebrated Geo- 
metry ProfelTor, Capt. Halley, bos conde- 
feanded topuhlijb a good fart cf his invalu^le 
Performances. JadJetymconfider Mr.Neyir- 
tonV 
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The PREFACE. 

tonV Book of Light and Colour i^ r^ere th( 
rich Treafures ue expos'd alfo in our cn>» 



AtU nm 1 hwe done mtb that Matter ,- 
I fi/aS only add as to the Book itJeJf, thit, 
1 bope^ tht Ptraftl of it mil neither h a»- 
pleajint m>r unproftahle to the ingenious rveS- 
qualified Render. And 'when he comes to fev 
ceive the Vje aj^d Advantage of thefe Things, 
and hove they tend to lead mm into the mafi 
frofottnd and flea^ng Sfeeulations of Nature ; 
let him then return his Thanks to the greaf 
Genius to whom all this is oa>ing \ and if he 
thinks it ft to allojv my Pains assy little 
Share of his Acknowle/^mentj he'U make me - 
his Debtor therefy, and hind me to farther 
Endea'vours for his Service. 

But thd 1 have trefpafs*d upon the R eaderU 
Patience thttt long^ I muji heg his Pardon^ 

CI dejire the Continuance of tt yet a little 
iger. The Laws deliver d in this Treatije 
relatif^ to the Motions, Forces and Velo- 
cities i?f Bodies, are,. hut very particular and 
narrow Things^ in refpeif of that great and 
univerfal Law of the Worldy that Motion 
is eflential to Matter. The Perfon that ad- 
vances this (andpajfes his VKordfor the Truth 
oo't) is Mr. Toland, who has mitten a large 
Letter about ity which may be, ften in his Boo^, 
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The PRE^ACfi. 

h'tituledj Letters to Serena. Jnd as a!t 
ihe'grek htws ef Nature are capable of ma- 
ny excellent and prafitahU Applications ; jb 
the Vfes of this. Principle are (if we dare fe- 
lieOe him) both very mam and very great, 
it's a Clue' that mil f4ithfullj guide ,< Maa 
^hrd" Jbme of the mdfi perplex^ Dijficulties 
'in Nature^ and eaMe him to give juch , So- 
lutions y as cannot he given any <nher Way. 
Mr. Toland fays as much as this amounts 
to of it ; which is the fame Thing, as if he- 
had faid in other Words, That 'twill conduce 
to the making Philofophv as little myfterj- 
ous as Chrrftianity itjelf. How little that 
is, he, perhxps, very weU knows \ and how lit- 
tle Darknefs this Notion leaves tn one parti- 
cular Poi/d itt Phypcks, without any thing 6ft ' 
Perhaps, / amfure I do knottr. For to givht 
clear and fatisfaifory Account of the Vis M*» 
trix<iW/j&ff Vislmpreffa; he fays, Thatth ■ 
Vis Motrix is the general and ^ential j0)l 
on of Matter ; and the Vis Imprefla tklhat'>i 
ticular Determination of that general A^i)^: 
Now, this mikes all the Myfi 
nefsvxnijb at once, dndthe B 
torture their Heads iAout it i 
JVord, other People may thin 
but Imuji he excufed, tf I pn 
that Mr. Toland is in Jeft, 
^Tis much more civil tajuppofe 
than to believe him to be in Earneji. For 
when 
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wheft a Man af^ears to he warm andfirioui 
in the Mdfu^menti^ a Saijeii^ talks a njufi 
dti^ afon if J fieaki with the lafi Degree ^ 
Ajfitrmce^ md^ after all, j^t nothing to the 
Purfofr: T«fy^ He hlieuej vhat he fap^ is 
to give him the ill Ntaietf a Fool^ and to 
call him fen(lefs and ftupid \ which are Terms 
J wOM^d ufe to no Man. But to take that 
Part ivhteh S do, is at mofi but to'make him 
d UttU Trickifi}^ '^ifpofi^ f^ to torn- {in a 
merry Wayy to fat «fon Peofles Vnderfiand- 
ings -^ which Chara^er^.fKrha^, may feem left 
dtjpleafisg and difagreeable to Mr. Toland, 
than ^e.foriUfer. In Coafideme <f this, I en- 
deavour to jf^fiife mji Sttnuife by thefvl- 
iosving- ReefoHs. 

= i» Beeaafe he takes f Articular Care to ufi 
no Argument, but fuch as he is fure not to 
conclude with : And if he does fretend to 
prove, bfi Point, His in fu^ a Manaey m 
tjttt never f<^ly ferfveade the Reader to be 
of bis. Mind. 

a. }Vhen he takes Notice of any thing that 
MXfbe onOkjeBion in bis Way, he deds mth 
Jtittt very Gentleman-like Manner ; Joftiy 
aadttuderty, withota making any rude A^aulty 
pr o^mr^ the Itafi VioUme to it. 

a ?. Ht 
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^ .. lie is no lefs certain to hsuik his Red^ - 
derh ExpeSfatiojt, than he it earful to r*ije , 
it : Jm after he has made very tihefd Pro^ 
mifesy does neither ferform them^ nor ask 
Pardon, for the Omiffioa, 

4. He oMofes 'very grottruUefs freearioUs 
Notions to Truths tka are Jafficiently proved^ 
and^^s his own Opinions without xrry "Ke*» 
fonSy in the Bd/hnce with Truths that are 
capme of Demonfhration. 

.Jnd when a Man does fiuh Thiws -w 
thefcy Vitf not unreafonable to fufpeB^ that he 
is either in JeJ}, or out of his Wits : Bat the 
frji Suppojition is the more good-natur'*d and 
gentile of the TwOj and therefore Irathirtaake 
that than the other. 

Let m now briefy attempt the Jujlifeatian 
(f theje Reafons aliedged. And in order to the 
prftj tve may obferve^ that this - Gentleman 
expreffes his Mind about Motion^s being ef- 
fential to Matter with the utmofi Plainnefs 
and Perjpieaity ; fo that *tis impoffihle to doMt 
of or mifiake his true Aleaning. ; I holrf, 
(faysy he Fag. 1 59.) that Motionis effential 
to Matter ; that is to fay, at iijfeparable 
from its Nature as Impenetrability or Ex- 
tenfion, and that it ought to make a 
Fart 
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iPart of its Definition. Jrd' f^Pag. i6i.) 
My only Bufinefs is to prove Matter (iecef" 
ferily aftivci as- well as extended. And^ 
h)^tem more, fie feSs its rPag.i68,/Hfe 
maintains, that Matter can be'no more 
conceivM Without Motion, than without 
Extenfion, and that the offc is as infe- 
parable from it as the othtv. ^ W>w, -after^ 
he has (in LettCfV.') Jfent Jeveril'P'^is in 
diftoitrf/ig ufon the u>kertai»-and i^dnge^ible 
Stale ef Matter every ivbere in thh' 'IDi^ive^fe \ 
Jheivif^, thai the Paris of it sndergd' aThoa- 
faud yicifjiiudes mt Alter Mioris^ -and this 
in Bodies df sH Forifjs and Textuhs; even 
thoje which jve fufpeci the teafi' ttabk to j'uth 
' C^^Kges. H.t'Vif7g done this:, h's times toga- 
thet uf all into aCor^vlupoh, and infers after 
this manner (Pag. 202.) Ii think, after 
all that has been laW,- \ may now venture 
•td conclude, that Action 'is efientialtd Mat- / 
■ter ;--fince it muft be the real- Subied of 
■ati '^^Q Modifications, which are call'd 
Local Motion^i ■ Changes, Differences or 
Diverfities: And' principally, becaufe ab- 
■ foIijte^Repofe (on wliichtheltiartivity.or 
tui*lpi(hnef& of, Matter "was ■ bailt/is en- 
;|«^ly*d6ftroy'd, , and I>cov'd no'Where to 
■«dm ■ Norn all thir-ii fit ferfeSHf tWeignto 
Afr .TolandV Vurfofe^ that out of i'oob-Feo^U 
that Jbou'd grant hint the Truth of his Premifis, 
999 at leaji rvou'd deny that his Conclufion 
a 2 fol~ 
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foMd from it. Grata tiut the Psrts of 
Matter every where throughout the Vtiiverji 
(tho* his Proof i do not pretend to reach Jet 
far J were in this State ef continual Flux mm 
Charge, Grant that they undergo all the Re-' 
moves and Shif tings of Place and form that 
heffe^s of J and Ten Thoufand more. Let it 
he taken as a Truthy that there is no ahjblute 
Repofij but Motion in all Syftems of Matter, 
both greater and kfs: And after all^ i f^r 
Qjiid CoUigis inde? fViU it foBow, thatthis 
A3ion if of the EJfence of Mattery and that 
Matter can't be Matter without it ? Bf no 
Means in the World. Mr. Toland c*»'/ but 
hnowythat ^is no good Arguing tofty, thk 
Thing is fo in FaS, therefore Uis naturally, 
xeeeffarily, ejfentiaSy Jby and impt^ble to be 
othertviji. I find this Thi/^m/t/ he Predicated 
of this SubjeUy and therefore the Su^£^ 
. can*t exifiy «-M»V be defied, ean^t he conceiv'd 
of without it. Jf thi4 were a^owdfU, a Mm 
might infer a Multitude of Things thit »e 
^totorioufy falfi and ahfurdy and which all 
Mankinit will graM tohefo, at the fir ft Hear- 
ing. And ther^ore I woi^d ho^ I need not 
q^uefiionhut he was aware of it, and took this 
MethiUof {o-ovingcnlyto fbewy thaty howevtr 
he was pleifeJ to banter^ he did not believe 
.'whathejaid to he true. 
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In the next PUce, as to his JVaj cf treaty 
iitgOhjeiiionSj we Jball fad him ever curioajfy 
o^erving the Motions of a Difficulty towards 
him, and by prudent and mil c$ntriv*d Steps 
^ettim out of the Reach oa*t. For lufiance^ 
The Bujjnejsof the different Specif ck Gravi- 
ties of Bodies equal in Bulk, heing urged to 
frove A Vacuum, from whence the Inaaivitj 
of Matter wou^d be fairly inferr'd. Mr. To- 
fand takes Notice of it (Pag. 183.) and as 
it deferves a Reply, fo he hefows an Jnjwer 
of Ttvo whole P/^es upon it. He returns^ 
Tliat a Man that urges this, muH fup- 
pofe Levity and Gravity not to be mcer 
Relatipns^ the Comparifons of certain Sir 
tuacions and external PrelTures : But: that 
lliey are real Beings, and abfolute inhe- 
rent Qualities, which is now by every 
Body exploded, and contrary to the Rules 
of Mechanicks. Here now « the Solutions : 
Frxffn whence he diverges immediately as far as 
the original Chaos it felf, where he fsysy 
That there cou*d be no Gravity or Levi- 
ty ; and^ That thefe Qualities wholly dc- 
{Knd on the ConJ^itution and Fabrick of 
the Univerfe. As for the Chaos /f felL he 
^rms^ The Notion of it is as connifed 
^d monftrous, as rfie Import of thp - 
Name \ and built in every Step on Sup- 
poMons that are not only arbitrary, but 
utterly falfe and chimerical. Not that he 
a J - ' wgu^ 
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veou'd be thaufht to affront Moks, or derogate 
am thiftg from 'the Scripture, rybich fpea^s of 
A Chaos expre/Iy ; bat only coming thies far. 
to be at the greater Diffance from a VncauiTi ; 
he added this hy\ way of Ecacidatton and En- 
largement. Now, had he had any real Spite 
at the Argument, he tvou'd not have gone to 
telling a 7 a/e of this^ and thai, and the other 
'thin^ thht a. Man mtift fu}>pofe that urged h ; 
for that's meer Trifiijig : Bur prefently endea- 
•vour'dtohave jbervKy how this Faci^ which if 
plain and undeniable, viz. That Bodies of e- 
qual Magnitude have different Specif ck Gra- 
iiities ; hoiv this, i fay^ either had not been 
fujjiciettt to infer a Vacuity ; or elfe how hfs 
DoBrine of the Eflential Activity of Mat- 
ter might nbtwithfianaing have been main- 
tained, fbis had been htr and clofe to the 
Purpofe^ whereas what he dcfsfs very remote 
and far from it. ^Tis not a Jot to the Mat- 
ter in i^and (as to the main Refultj what 
Gravity «, or what it depends upon ; if it 
he true and certain in Nature and in t0^ 
ites of equal Bulk are thui uneqaaH/ 
Por_ this will ■ manifefily infer ^ that 
mtity of Matter in the One cannot k 
as that in the Other ; wither a tbe 
'.me to he avoided^ hat by running 
m% MS he does. ■ ' / 
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- ^aia ; Js to the old Jr^mest for Va- 
fuitjiy thdt without this a B^y mov'd by api- 
ther- xfou'd'jind no Place nor Room to betukf 
it felf into. To this he mfwers (with his 
wonted Moderation toivards all Obje^iom ;) 
Foryou, (fays he to the Ofpouentj Pag.iyS,) 
to fpeak in this Manner, is apt only to 
have the fame grols Conceptions with 
your Farmei-s, but alfo to fuppofe the 
Points B and C, and all, or moft of tlie 
Points about them, to be veally fix'd and 
in abfolute Repofe. But then the main Spi- 
rit of the Jnftser is behind ; for he tells bins,. 
That if hefuc&eeds in proving the natural, ef- 
lentialj.intrinfick and neceflary Motion of 
Matter J then all thoje Difficulties tPiUvanifif, 
and appear to be nothing. Which is as n^u^ 
^ to fay .^ He'll let the Argument alone for-- thfs 
time, but the next time h^e takes it tn hatui 
he intends it fha& not come off upon fo eafie 
ferms. So that he fairly difcharges . it far 
the prefint, a^d bids if expect the Refulf of 
his having frov'd Motion ejfenlial to Mattef. 
Ani^ perhaps this is more Civility than cojtU 
have been expeSiedfrom ajrf M^r^ but Mr. Tq- 
land. ^wf^^r Perfon that had confrO/^^ 
an Objeiiitin in this Manner woa^d;^h^rdly 
hipve parted mth it vithout .makiiig vne At- 
tack at .leafi ; whereas- he -^^ont^nts, ^jil^filf 
withbe^owit^af^tidl-Threaininguppii^l^ ai^ 
Ja lets it go without any far4ber Hirnif^ "A , 
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Bat farthtrjet : *Tit mrth takit^ Notice 
how little Defign tofatitfe, there appears, in 
his Method of illuftratitig Di^eaities, of iveU 
as anfmrifig Ohje0iotts. Nm his Wsji of 
doing this U^ to make the very Expedient that 
u to remove om D0culty^ involve Tm or 
Three more that are ef*Mly ptn&eli/^. 
For Infiaace fTag. 176.) he teSs as. That 
to believe the Aftivity of Matter will 
clear up all dark and doubtftil Points 
about Avaeuttm. For (ftp he) as thofe 
particular or limited Quantities whidt we 
call fuch or fuch Bodies, are but federal 
Modifications of the general Extenlion <^ 
Matter in which they are all cootain'd, 
and which they neither increafe nor di- 
minifli ; fo all the particular Local Mo- 
tions of Matter are but the fever^ Deter- 
minations of its general Aftion, dired- 
ing it this or that Way, by thefe or thofe 
Caufes, in this or that Manner, withoot , 
giving it any Augmentation or Diminut 
tion. Norv were Mr. Toknd ifery feriotfs, 
an inteUigent Reader woa^d think hi defign^d 
to apom his Vnderfianding by oprrng 
fuch a Thir^ as this to him frr the Solntiap 
of a Difficulty. And who to^d do fefs.to 
, fie a Man eumtingfy top a Notion upn him 
(whik he pretends to inform him) that is 
fo- dfolutely precmom and dfcure^ as his 
Notion of partmlar Bodies and their Mo- 
tioffs? 
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timsf Tfcjr m the Modificstions of the 
general Extenfion, and the geoeral AfH- 
OB of Matter. Aa ita> it ms muk mt f 
Whf Mr. Toland /lyj 'tisfo .- Bat if Afr.To- 
■ " " ' rfiiU r 



AznAfkoiPdlmtr ^th fi, uti curje nil Mia- 
kind into the Bargitm that m>/t*t hetitve him, 
'tviH never, ftp for i Truth, for aS thit, 
amongfi People thtt are guided hy Reajon. 
'Ought not he to have pit it faft Diffute, 
fhatfmietdair Bodies were nd more than fo 
piair) Modifeatitiu ef the general Extenjhx 
if the Vniverfe, hefare be had affttn/dit to 
fiihe a Duality mthth Or if he htdione it 
arrf ahere ammtardr, it rau^d hanje hetn 
fuffieient. But uttfer to do it, and jet to 
Jui>Po/e it, istohtghii Point in the ntojl fhr- 
iii Manner imaginiUe, andto trifle withUs 
Reader ur^ardmaily, if he were not injefi: 

■ / humi mS enough that tht Notion of tn- 
fmie Watter is t0arlingwiti him, andthat 
he mt) ^hiftruf to thit, for the Protf 
if Ihis Lkfnkion ^ f articular Bodies. But 
I aljb knw if elf enough that the Notion tf 
Infnite Matter mi/ be infnitet/Jalfe and *■ 
fitrd, for atr/ thing he has mer^d to ^rm/e 
the Omtrarj. JtM whereas he feems to he 
trying at it fTag.213, &c.) V efident to 
attj one (that ca^ fee when a Man frejfes on 
an Argument with Courage, and when he does 
it tmwroufj) hj t^e Douhtfalnefs of his Pro- 
feeding, 
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feedipgy h<m much be. faffeBed tf^ It^rmity 
ef hu Reining tipp»taiU: Head. Hmvever, 
there "needs no mort tq^ lie Jatd ; for fT^e 
215.) he fits the Ix^aitemfs of Matter t^ 
on toe fame Foot with the Effe^tial A^ivitj 
of it^ and he before took Care to offer nomoTf 
than a Paralogifm for the Pro^ of that D(h 
0rine. 

In the next Plate ; What: Pftforiftances if 
gimes his Reader Enfeur^emtnt to expe^ 
from htm, may he feen at Pag. ,1 59. ffflsrf 
heffeaks of tio Ufs Thingt, f^an aecountiiig 
/w the fame QuantUy ef MaUer in the Vnir 
verfij f roving that there cm he no Vacuum, 
fohing all the Difficulties,jikofit the Vis Mo- 
trix, aith a great ma^ more- befides thefe. 



jtnd all tbu from-the Principle ^ 
tial ABivity of Matter : Nay more than 
. thatf he affirms that thit Pri/iufle al^ em 
do it. Bat if^any impartial iieader canjifd, 
that he has either evinced the EffentidlAHi- 
vity of Matter ; Or that h^hoi f4ir(ji.afcpa»tr 
ed for theft Difficulties ^ or spy Ope of the ■ 
whole Number ; or that he has- (much more) 
fieren that tio othef Principle can do it, hut 
that alone-;. V II then heg^.his Pardon for af- 
firtii^.th^ he has not. In the mean time, 
I cawt tranfcrihe his whole ^ooky but eve(y 
Reader that will take the Pains m^ fie whe- 
ther 1 am in the Right or no^ 
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Lafily ; He makes no Sertifle of Jetting a^ 
if his tfivn ua^ro^d frecatioits yftnionsj, in 
■Competitidn mth Things- thai hivi/e cdni/incihg 
Frdofstiii E'vidence of their ftdey and ari ani'vef- 
fsUymn^dtohefttchi^Tis a PoiptthatMr.^Qv^- 
ton has fit paji oH Dijjiate^ that the Weight s. lir 
Xsrmf it sting forces (f Bodies it eqttd pifiantes 
pom the Center^ are proportional to the^^uak- 
titj of Matter in thein. But witb^ Mf^ct^ 
had this is yet s Contrbverfie f^- Leaft I ejl- 
feage my feif in a Difpate fjijfs he) abbi^t 
tne Nature <if Gravity, si wfether fhe 
Weight of Bodies be proportional to. the 
Qiiantity of Matter, ^^. Pag?. 207. 

j^giin ; TiJ <t Trath fn$sientt} ^leur, ffot 
the external Pr^ffures of the Atraof[phcre and 
jEther, have nothing to do, as chufes eitherih 
ivhiHe or in fart offuth an EffeB aa Gra-dity fn 
'Bodigs\ ther^ore external Prejfures can be 
of no Sigaincaney to the Prodaeing fach an 
^eSf '/a' the different Speiipk Gravities <f 
Sodiesi '. But he is f leafed to declare his Opt-^ 
tUon" to ■ fc othermfij and aSop Prejfure n 
•Shmeiu ^dt PhenorflenoH--- ^-Tho*th6it 
Spocifick Gravities (Jpejtifin^ cfCtirk^Leaii 
iMd, md 4hi liliir) be fov rflget^nt -frftin , 
eAdi other \ ^ )>iYfeaeding^ p^Iy f^m extt^ 
intlFrtgwHi^-tnA partly from tho^ vatAt^ 
o(U StruiEtiMtS'^^ .Modifications, whteH 
give^Mir^xXiWoa: Matter thofe vst iom 
•' V .1 Forms 
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Ir^rqss th9,t conftitute ^lieirSpcciflSj &i^ 
.^i/. TI^B (fys be) is my pw? Opjnjoa, 
.^vJBatever be my Rea(ons for it. t:i''bicif 
ts tUfifiraffly iveU f/ud ; and p^rhafs he ki^ 
«eS eaofifg^ whjthejboi^dkeep hi^s Reajmf to 
kipfff^f- But hpiveyer y thif verj P^JJit^ 
-ftlpm k- 'ffiffugh to ittfiife ^ iitirmffi,_ t^ 
Hir. TpUnd sw«M be thoaght to httter. Por 
jfi fiffir Aff, Opiai<f» thaf tpivarts a platter <f 
.^fo^ratiojf, Md fiy^ Jf, beiifVA ^kH^t.'V?^ 
thfffa^ajffiier h ^y B.fafp^ft,ffiryy i*<^sfi 

mfm ifm ^^ *<> fm •* w w. J^ft- " ■ 

la Jbortf^Alr^'tQhn^ d^^ars, ;ff,^f, to 
mmnge the Point much after the fame Man- 
*»• Jv^h IjOt^ ?eter in t^e'^a^t of a Tub. 
-fJte One eaSf « Irotvn Cf,i^ Muft^Jl. oHd 
O^r't j a^thfi Oth^K dofis ^a^-a^d FM'A- 
'iegifm,.Hy4fps.A/ad.fsuffd ffhikfe^i^s Uf»k 
■^pesr grave apd firioM i/t ff^M fk^J/t 4? 
^d /}^j and agree in aiiit^ OM H^ffffipg 

P^art J t)«? tifsfi. the Sepfist ^. Othef.t^ 
am f^ Vnd^rfiandft^s of thife.they tsik td. 
fki^J^firenet isy that Qite:_ Jve^s to. fU 
Tr0ff,f^ ffhat hef^H ^ AH Htbtr.ttjb 

#.*#* «er .fiiff^d tif ft^dtnifftm, ;^iwtf^ 

-;■-'> : tvhUo 
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rvhich looks like <f hrmvnCrufi^ U retUyu'hat 
J have told you, whatever be my Realbns 
fijr't. Bift^ Peter's IMfon ifgi Cl^riH-pnif 
r mcvt like 4i Pifce of t brtmi 
1r. Totanfc miofit^ it like 
f % H efiii^li^e it Jul, thai 
has or vtB'^ni'y 'tis uhrzvrfaHj 
ifity fme Thing in the World. 

I /halt flftM uttri ihit e»lf titt i hear, 
fMie (^MiiotSlliBJlllirt^.he prtfolidittiim 
afck -tkei^m^tMefc jf:TLe»V S{iacc. la. try 
ami Pm.:f,lidin,md>>iig' tt A miA lia 



hiimile Thinks to the Reader.^ -mA UI Urn, 
Farewell. 



NM. 
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iiiB./^hi Reader may, if \\e pirates, omit 
■ \^"the Ltmmd (at P^^.i 38.), and take the wholfc 
. '^oc^ (for the bvelljgatioa of the foHow- 
■ *in§ tJrtr. 4.) thiB.. Ullng'all the Sym- 
tiolsas in the Ltmrntt^ ^rom the Hature of 
the'Grcle 'tis Yy= 2 RX-XX, and yy~%rx 
,-,Ax^\ alfo D":52RX, aad4'=;irar., Bof at 
;.,.l»ft U and, d are coiccideat with A^aad «> 
^•< aadiX, jvwifhjii , x^ fotlut thta »e tore 
tfc-\A.= = iRx , and rf' = 2«(, th^reforcii *: • : : 

■^■'■'A!' ■ <*' ■ ■■ ■ ' ■""■ . ■! ■■ ..." 

' ■ ^ ' S^ ' ^ ^" '* ^ **"* "fanner, \ lay, the 
^"'^ fteader tnay^ come t6 th« Thidrem^ vtithoot 
■■^* t(1ie Affiftajlce' 6^ the Lemnfa , which 

1 aiv:es .tfiejaff listte of theSubtenfe of the 

"'Angle of CdotaS: tp the conterminal Arch- 

' i /T^o' the linma it felf too. be contaluM in 

the Procefs ; for iince A'=irx > and a^=2n, 

' therefore if 2R=2r, then x : » : : A' : «' ; 
%_■' .a&Diredioos ai« giTeafartbeKsadiag of it 
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LAWSoimTIOn, 

WITH fTHEIR - .-. 

Application .to Mecbdnkh. 
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■- ■ '" ■ '■■■-' ■-■L-A--w--X^ ■ 

ALL Bodies will pCTfevere io their 
State of Reft, or uniform direft Mo- 
tion, unlefs they are compeird XO 
cliange that State by forac ForpMIti- 
prc&'dupon them. 

Law II. 

: The Alteration of Motion is ever propor- 
tional to the impreis'd Force (that caafes it,) 
and the Diccdion of it is in the fkme fUght 
Line with that, according to which the Force 
is imprefs'd. 

B Law 
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La w m. 

ReaSion is ever cqnal and contrary toAfli- 
OQ ; or the A&ioas of Two Bodies npon one 
another are alwafs eqiul, and have contrarjr 
J^iredioQs. 

From thefe Laws the lUullrious Atithor de- 
duce the folio viiig OcoBanest. 

cf Moiion, 

A Body willidefcribe the Di^onal of a Fa- 
raQelogram b^ Tw6 feveral Forces com- 
bined,, in the iame Time that it would defcribe 
the one or the ogier. of thofe Sides by ^e 
one, or the other of cbole Forces fepxrately 
caafldcJt'd.-' ■;■;-• '•'"'[ ' ' ' ■ 
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DEMSNSTRttTlON. 
■ .Sojpofe a Bnif oou'd defo^bb rtrtine AB • 
twe. 1.) in tie Ti«e T, irit), rte naiform 
Oiatiaii M ; and iaihe feiwlih^ tU iiiuB 
AC, witfi tho uniform Motioa (<. : o»ifte,t' 
HKParalfctogran, mddrawrteBiagbnalAEH 
The JMagooil AD Hall be-defodljedby thsfo 
IVo For£e!,tbti!roiiibia'd.;o; eSc'ftDK.Timit 
T: Fortks ForcsN aaiag.wiAtBeCireaiert 
AC, pardld to BD, cannot staUgs the Vell)»> 
eity of the Motion towardj.BQ,; tli<Bo4j 
tierefore vVi be carrj'i » Dh^ Um Bt) ie 
>Jk fiwa Tioe T, W^:ll5tll|»v6jTO N^l 
japrrfs'il or no ; Jlwefwe « ;*e: ^d of t!w 
Time T it will be found foniei»he»AB-s|i{ 
LlneBD. In like manner, the force M aSing 
with the DinfaionAB.piraKel'to CD, cannot 
,d;»nge the Velocity of the Mqtiw towards 
CD: Therefore the Bpdy yilihecarry'ii to 
the tine CO, in the fame Time: T.'whettier 
,tlieForc9Mbei ^^1 

^theEnifrfthe' ,jr„^^ 

ijietfiBtheLine xuibc 

End of that Tin i„ Jp,^ 

A^eUn<»BD.a ^„,^ 

Wiaprteir in'^j 

Diagonal Q;E- b." 
;■ ,f.sm hence arife the following Theorems. 
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~ The FoTcesJ^ which th« ^des and EKagonal 
(rf a TaraUdograin are defcribed, are propor- 
^lultO, ^dmay^^confequcntlybeexponnded 
bytbofe .Sidey, aod that CHagonal refpedively. 
Fcfpthe Motions being nuifonn t^ the Hypothe- 
£s, andtheTiinesofthe D^cription (both oS 
dn Sides and eiiagonal) being prov'd to be the 
iameiiy theftiregoing DemoQftration,tlfe Spaces 
deictibed ftaU be as the Velocities hyLtmil. 
dr a« the forties 40 which thefe Vdocitiesare 
propOrtteMl r^lw^Tcly. Therefore (patting 
theForce'in' AEI=G) it will be G. M : : AD. AB 
and G.^t:^AD;-AC and G. M+N :: AD. 

T H E O R. II. 

tf a Bodywith a Force proportional to AD 
defcribes the Right Line AD, the Motion, and 
Diredion of thai: Motion will be the ^meas 
if the Body had at^firltbeen impelfd by Two 
Forces, ading according to 'the Direftions AB 
and AC,aiKl proportional to thofe Lines. There- 
'fort any Mbtton, tho' in it felf ever Co Omplc, 
^&ay ■ bfe confidered as compounded of others, 
3nd'(froiff*thls Principle) may be refolved in- 
to (hem. 

* ■'•' ' y -...'■: xheor. 
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Th e o r. -m. 

Soppefe the Paiallelogram as befBrCi and a 
Body to be held immovable in the Place A by 
Two equal Forces afting with ioatriirj DncSt\- 
oas ; the doe tending (rixa '/£ tb"E^,=and the 
other from A to L. r lay ^tii'thts'faoie thing 
B8 if it were hdd by Three Fbites Safeg with 
the DiredioDS from-AtoL, fif<6m-J4rfo'B,'aiftl 
from A to G. For the Force'AD ^ Tlitor.TiT) 
is eqtiivalent to the Forces AB'and At.-jThere- 
fbre, if the Body he held imnftitfk'bl^ 6y tHe 
Forces, whole Diredions are AD arid AL, it 
win be held by the Forces afHng with the D|- 
reftions AL, AB and AC. ' '_ 

T H E O R. IVi - ■ 

A Body being thus field immovable bjr Three 
Powers ; thofe Powers arc one to another 4i- 
redlyasthe Lines that are drawn parallel to 
their refpeaive"Direaions, and terraioated at 
the Point of their mutual Conconrfe.^ For ^by 
ThterA.") the Powers aQing with' the pirpfti- 
ons AD, AB, AC are ia ProportipoV ^^9^^ 
■ UnesAD, A^AC refpeaivcly taken i ifliaUs 
as the Lilies parallel to the DiredfionSj'antT ttr- 
TOinated at their oxnnioa Interfeiftlon. 

• B 3 Tii?oR. 
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Therefore; pi^ Two of thcfe Powers a« to 
ope aaothrr reciprocal]/ as tbe ^iaes of the 
Angles whicti their Uses of Dktdks w^ 
. w»tb tbe line; oi Dircdion of t^ Thir4 Fow w. 
Thus t^?o*KrSl <whpreDiTcaioiijsAB)ts 
,to Power N(wb(^eUiredioq is AC)as.AB to 
AC or BQl,:that is (Ijvasfe t;n ^^^ Triaag{« 
•the Sides we prsportional to the Siaes <tf thr^ 
«n?oStc Aneies) ss tbe Siqe of the Angle AOB 
or CApi to.tbe Sine of the Aagle DAB. ^lovr 
CAO is tbe-^gle which the Uae of Dire&iou 
of tbe Power N makes with AD the Line of 
Dire^on of the Third Fow«r ; and DAB is 
the Angle which the Line of Diredion of the 
Power M nl^kes .with the iane Line AD : 
Therefore the Powers are as the Sines of thofe 
Angles reciprocally. Thus dfo the Power G 
(whofe Ctfreaion is AD) is to (he Power M ; 
as the Sine of tfie Angle BAG,, is to the Sine of 
the Angle DAC 5 that is, as the Sine of the 
Angle AOi, or the Sine of the Angle ACD 
(the Complement of the Former to the Two 
Right Angles) is to the Sine pf the Angle 
pACj thatisj as AD tp CD. 
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C o.^v i-' /-:;»■,:"• 

may 'be ihewn -to be eqoiralcat ^to-ofi 
iafinite Nnnbcr of foiteB adiag wkbxltfiei^t 
f^ire&ioiis... For one aniiAbei&me Line ma^lbfc 
^e Did^offll ,of an in&oite Ntmbcr «f eiljal;. 
lek)gtaDS. .TIiii5tbef<»Bcda>ADui tbe^a»I>' 




Idogram iPTG. II.) ABCD is equ 
Forces in AB and ^e^atidinttie] 
AGDH the fame Force is cqpi^ 
Forces in AG and CD, atid To' of i 
Alfofince die Sides of the Parailel 
may betnade tlie Kagoiials of an infinite Ntrra- 
ber of 6thers, the^orcc in CBniay belhowii to 
be eqoivdleot to an infinite Nunlber of of her 
, Forces. Foi-'Example; Make the ■Side AC the 
Diagonal of tiieParallelogramfAEC, and then 
B 4 the 
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the Force ading accordiag to the Diredioo CB 
will bee(}iivaIc]itto^e For^s aSUog accord- 
iag to the EMrc^KHis CF, Cf: and CD ; aod if 
CD be made the Diagonal of the Parallda- 
eifiQiCEDI, ^(mefOrceisGBvdllbeequi- 
Yslcatto the EoKes B<9iDg iaXFyCl, aod 
danble thci jQrco.>ccBlhliQg>ti>.tic>£)traaioa 
CE,.aad,0> contimiiog to make the-Sides of 
tb^ laft ParaUeloptams the DU^MuU of o- 
tlier% and fii on infimtely,. the Fbi-ce ItcCB my 
be fhown to be eqairalent to an iafinite Num- 
ber of Forces ading with difierent Diredioos. 

Cor. II, 

Let M, N exprcfs the Sides of one Parallelo- 
gram, and .A, B the Forces refpediTely, of 
which tbofe Sides are the Direi^ions, and by 
which they are defcribed : Let m, » ciprels the 
Sides of another ParaUelograni, and «, h the 
Forces. Alio let the Diagonal cot^mon to both 
be D, and the Force who]^ Diredion is in that 
Line be F. Then (by Thtpr- I) AH-B. F: : 
^■+-N.D, an4«-l-^.F::«i-i-ff.0. Therefore 
A-+-B : *-l-i :: M-I"N: t/t-l-it. That is, the 
Smns of the For^ia the Sides qf the Two 
parallelograms, are dire£tly as the Suips of the 
Sides.— Likewife (from the foremention'd TTift- 
rtm^ becanfeA: F::M:D,andB:F:: N:D. 
9Qd cqnf<qaeiitlyAxD=FxM, andBixp=Fx^; 
there? 



cJbyGOO^IC 



193 
therefere AxD— B^D = F»<M-FxN; thati* 
A— B: F:: M— N: D. Andfofbr the other 
FaraUelognim, it m^ be fhewii, that s—k F : : 
m~ti: D. Therefore (by Equality of Proportioo) 
^_B : a^h : M— N : m—a. .That is, the Dif- 
^ences of the Forces in the Sides of the Two 
paraD^lpgranis, are dircdly as the Differences 
of the Sides,, '■ • .' 

t OK. lU^ 

Let the former Symbols ftanjl as before ^ 
pniy iei w, », now exprefsthe Sides of a Paral- 
lelogram, wlipfe Diagonal is nneqiril to that 
of the former; an3 let this Diagonal be put 
=J, and the Force by which 'tis deftribed be 
put=:/. AlfoletitbcD:</::F:7: Then(by 
Theor. I.) A->-fl: F:: M-l-N : D, and a^-h ; 
/: : w-V-» : d ; therefore A-l B : a-\-b z : M-FN . 
ffrl-ff. It may alfo be proved in liJce manner, 
asiiiCw.n. that A— B:*i— *::M— N: «— «• 
So that tho' the Parallelograms have nneqoal 
Diagonals, yet thoife Diagonals being defcribed 
by uniform Forces proportional to the Lengths 
of them; theSnrasorDifftrences of the Forces, 
that defcribe the Sides of thofe Parallelograms, 
ihallbe direftly proportional to the Sums or 
pifFerences of the Sides thcm(elTes. 

C.OR 
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.Co sui lY. '^.t 

, In every Keftangular Paralletbgram,theForcfe 
in the Diagonal is equal inPdvirer totheFOrces 
in the Sides. This is Their, it bit (74/iWs 4tJi 
Mechaitici Diah^ue.' '"' , 

The following Problems relating to ^U Mat- 
ter may here not improperly be fubjoio'dJ 

P R OB? 1 

Tp fi<4 PwUelograms^ having a common 
I^gonai, in which the. Sunjs or Difle'fenccs 
of.the Fortssijby wbich.j(he Sides are deTcfibM) 
Ihall ftitibe equal to Qneanoyier, «■ be ex- 
prcra'4;by aftandingOjantity. 

Acoording ^o the Tenour «f Or. It. let the 
Qpaaliiy M-i-N te the Tranfverfe Ax of any Ei- 
lipfe^ find D be equal to the double &cceptrici- . 
ty, or te the Diftance of the Fod fropi one 
another. Alfo let M, N be Two Lines drawn 
from the Foci to any JDoe and the l4me Point 
in the Curve, and «», sXines .drawn from the 
Foci to aAy. other Point in theCurre. i 6y, 
that the Lines M, N, and w^,, are the Sides, 
and thgt p is the common Diagonal of Two 
fuchParaUclogcamsasarereqiiired. For from 
the Nature of the EUipfe, M-4-N is =i»-Hw per- 
petually, and therefore A'^-B=<-t-* ever alfo, 
by Ccr. H. Q, E. L 

U 
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if tbe DiftreocK of the F«rces were r^ 
quired to be a :ftaDdiog QiMntity, wid fbch 
pBfslIekignmswercto bedrtetnin'd. Thenlet 
. M— NstheTranfvcrfeAKof auyHyperbola^ 
(adD3:tbeDiftsnce of tfacFbci. TbAifrom 
the NBtere of this Curve, M— N &ali'=i»^, 
«nd confiqnartiy A— *=*** pcrpetnafly. 

P R O B. II, 

To iind Farafl^ogre^D^hariqg unequal Dia- 
goaals, InwhichtheSumsorDi^reQcesofthe 
ipototii with which ttle^^des are JdefcriSed, 
m^ ft@Ibe>eqtt9l) or beexijpre&Mby a Handing 
QHantity. ■ 

According to theTefrour of CoroS. III. let 
M+N be i*e oomtqon Tianfiwfc Ax of any 
Two EUipfes, in which p and ^ are the Di- 
ftances of the Foci j D for one Ellipfe, and d 
for 4ihe Other' Thea.ifM.N, and m^n-cx- 
preffrUfiefi ^wolreiitLthefocito any Pcnnts 
in the Two Carves (that;is,.M, N-frocnthe 
.fodrfUiei)qtiEllipfetoviyBaiatin«hatCiinie, 
•aDdiv,-ti from thefociiaf.the sthei' EIH^to 
any Vtant in that Qnvtt) i liay, that thefe are, 
theSidbs, ml the Booal Diftimcee tfaeOtegb- 
^Is of "fuob Baralldograois ae are re<^iKd. 
ForiflBCcM':^^is=wixir^Bi5)etaally (fromthe 
Katuredf the Etl^ie)tlKrefoWflIiby according 
to the ftBcJit «ff that jdO. A-i-B ihall be ever 
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= *+*. a^E:L So if M-^ irett the cdra- 
nKwTnuifTcrfe.of Two Hyperbola's, inwhich 
the Oifl^nces of the Foci wen D mi </, thai 
M, N, and m, » being iiaos from, the Foci, as 
^fore ; the Parallelograms will be fach as is 
teqiiired : And H—J!i being ever=i»— « from 
the Genius of the Hyperbola, A-<BihalI=«-4; 
that is, the Differences of the Forces fhall be al-' 
ways equal. ... 

P R O B. Iff. • 

To find Pvallelograras baring either equal 
or unequal Diagonals, in which. the ^mns or 
DiSercnces of the Forces with whidi the Sides 
are defcrib'd, fluU Itill be in any Ram aflign'd. 

Let the X4ti» .aflign'd be that of f. ?. 

C ^ S E I. 

Letthe Parallelograms be required to hsree- 
qual Diagonals. PattheTrurverfeAxof any 
EUipTe or HypcrbolfcsT, the P8ram«er=L,the 
Traofverfe Axof asy other EUipTe or Hyper- 
bola=f, and the Faraoi^r =t *Tis manifeft, 
_ that in order to the iatisfyii^ the Demands of 
' the Problem, the F^l^fes or Hyperbola's molt 
be fo pnqiortira'd to each Attior, thitt their 
Tranfrerfe Axes may be in the XMit aflign'd, 
and thdr Focal DiHances equal. One Elliple 
or Hyperbola therefore being givco, whofe 
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Traiifir*rfcaiiaftirameter,TaDd L, ait known : 
1 fijr, that anottter Elfij;^ whofe TranTvcrTe 
Axf is=.Tr^and its Paranieteri= 

■ p 

T g'^Ty'+Ly'i or another Hyperbola, 

if- ■ 

whofeTradVeife = T ^, anditsParameter= 

Ty'-4-Ly--T.7' ; theic iElBpfes, orthefes 

If 
Hyperbola's fhall haye the Cooditkias required, 
aad the Panllelt^raffls (wliofe Diagonals are 
the CHftances oftheFod, and wfaofe Sides ani 
the Lines drayvn from tlie Foci to my Points in 
the Cnires) Iball be focli as will anfwer tiie 
Demands of the Problem. The Demonitratioa 
of which is eafle': For {incethe Sqnare of the 
DiAaDce.of.tbe Focas from the Center, is in 
the EUipfe =to ^e Difierence, and in the Hy- 
perbola — to the Sum of the Squares of the 
Semitranfverfe and Semiconjugate ^ therefore ia 
the Two' EUipfes or Hyperbola's, if the K- 
Itances of the Focus ftom the Outer in one be 
{Mt equid to that in another. We have tliis 
Eqoatioa T''»--LT=*'— ir'for the Ettiples, 
and. T * •+ LT=if * -i- ^ c for ■ the- Hyperbola^s. 
From whence. Land T being gtren in the one, 
audatforintheoth^r, the FarsBietcr / of that, 
qtberoMl^tK fenndi ^d the Valne of it will 
faefncA as is, determined above. For beawle 
fis=T^^uid confequently Given; thwc6>rc 
p the 
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the Value of ( will btvtfnSi dtin tke Terms 
oftheGi»eoQsian»iti«iL,T,^f. LMf; Bt- 
aiufe the Ttaufverfe Ales «re ijj theGiwa Xttit 
off to J, bytheHypothelis; aadthe Snnuor 
DifRredces of the Liaes ftom the foci . to the 
Curves are eijual to the TrauCrerfe AHesfrom 
the Nature of thefe Seffiousi and therefore 
eirer in the lame ««» of p : j; and becaaft 
(by Cor. II.) the Sums or Diilerences of the 
Forces arc ever pioportioiial to the Sums or 
Difieieoces of the Sides (vrhich are the Linet 
drawn from the foci to the Conres :) Thct«- 
fcre the Sumsra- Difflrerces of the Fowes flttll 
always be in the Giren Oim of f : j. <i: e : D. 

<^ ■dS B U. 
Let the Diagonals be required to be nneqoal. 
If T be the TranfrerTeof one EDipfe or Hyper- 
bola, then Tjlhall be that of the other. And 
if the Diftance of the Foci jn one Elliift or 
Hyperbola be D, and that in theodier he J; 
thtfe being the Diagonals,and the Lines draws 
irom the Foci to the Corves bemg the Sides of 
the ParaHetegtims: If the Diagonals be de. 
fcrib'd by Forces proportioiial to their Lengths; 
the Ibnalktegrams thus made ftanbofoch at 
are required. rhtidOrilh^ ^^iththt^ck 
<«eo mention!a Pf6perties df the C.«>iSiff/«u|) 
denwiHlrate this without any further Trouble. 
Prob. 
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the Right 

conipleati 

ABO, D 

bliquc Pat 

|ouals) B 

po^ ii 

witti„whii 

fciibei, 1 
Here} 

a, Right Line; . AUQ;tbat thptfioflyj-bjr fonp 
Caufe.pr othiT,. does at i)h; l^tfCTCceivf 
s^tbcr, aiid(liSeKntDire&i4)a9£its.MotioQ; 
j^^ ^baag^qf its Voioctty. , .lsa.Woi<d,tl»t 
1 tecW befbrajt ^l)K «> <Ik Pnot'C^lit iiKX'd 
i»<lli(Ciag«aal AC, it «ftisr«ai4Mnw<Kiii the 
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Di^onsl OF, nuking aa Angle as GCF with 
the former. ?utAC=x..CE=v.BC=x.AB=d. 
FD:=(.OB=r. Therefore DC=r-^. 

Note, Tbst the Pc^ts A and B are g^ven ; 
therefore' AS is a ^ven Qiiaatitjr. So bKauie 
F and D are given, the Line FD is ever the 
£une ; and likewife DB is invariable. As for 
all the reft ('tis evident) they are flowing Qpan- 
tities. Let m be the Time in which AC is de- 
fcribed, and r the Velodty in the £une, n the 
Time in which CF is defcribed, and s the Velo- 
city } which Velocities I fiippofe to be the 
fime in all the Points of the Lines AG andCF 
reQ)cdivel7, and confcqnontly. the QvantUies 
r and / to be ftanding ones. From the commoA 
Frindples of Mcchanicks, 'tis evident, ^hat 
vt.n::z.xi.r)iv. Thatis, the Times are in the 
Xjith compounded of the dired SMh of the. 
Spaces, and reciprocal Riui« of the Velocities. 
Alfo, if Ml, f/j exprefs'd Forces, and r^t^'Bie- 
fiftances, then the Forces woa'd be in the Rant 
compounded of the dired Xatie of the Spaced 
and the direft X«ia of the Retiftances. There- 
fore if J deootes the Refiftanoe m AG ofzt 
m&r that inCForvi then one and the 6m6 
EKpreSioa Qtall ftrve with Relped to lioth 
thefe Ways pf propofing the Problem. There- 
foce (in one Sappofitiem) the Time i^^hit:h 
fcho wifaQliiSpaoe AGF^is dcfcribed- (or the Siilii 
DfthcForcesfai' the other) wilM»6 as -kH^nn 
;> But 



dbtGoo^lc 



■C«7] 

B^ froin-4 ejicftl llglifar. T«i«ii^llt » mt laTc 
efc»>t-»-<M*iaM«i=e*+«-M)riH*^}j There- 
fee ttc^t^retencoiiK (6 flftj-iSCTli 
Is^i-^ W^f-ec-^2rarl'xjfl* y Tvhich Expreffionis t6 
MdetemiiA'Atoa Mimmmh: Thefefbre wdrk- 
ii^ bj the aanjifahle Met joa ofTfoxtoiSj' *e 
fiiallfind f'xxx ^h r>t.tV^' ■ ■ : 

^flanisi siik= i-xe..~i, Froto Whence iv.c^^r: 

■■ i( **:; ■ I ;,! 

w J,, <« #.— TKeftifore, if the Wlats . A md if 
bi^ fiippoled'tb lie in th<Xirciuhfenince »f' » 
erde of wKicli Git cheOenlira^ tliBtii,W 
AC=CF,- llieti k win it x.r*-}f:'.r.j. jAtH 
ti)nfe|ueattj' if'tlie Line De-bcdnideiliilliQ, 
«>thitt EC : DC, as the ValK^Hesia «ittm- 
gboals AC, CF diredly, ar as tbe RjcfiitaQCd 
Tel;q)H!C41lfy t*St is, if tteiaiwof'theld- 
ateafioM 6f tHe^DiagOMis. AC, O to thtpeit 
^dicoWr IGK,- are in either of tfcefeSjKifl, 
tlieii the inflex'd Path AGF faO te'defbribedin 
^iie leaft'^ime,^ of all tti^re In like oriimer 
colnprehttiaed' ^between any Twa Lines dmirii 
Sim ihii Saints A, F, to any -Polat in tht 
iaie'E)&j''(* (;*»bRefpe«.totl».'other Vikf 
#iteipolfcg "the ■Problero> thei'^lin 'of tBe 
foA:eS wliK «Hridl the TlK><Di>goinls :A(I, 
Wiiti^lAi-, l)iall^4t>e>l<a<V.(i61Illili:. 
Q.E. I. ■■'■■'■ i ■• 

.1. :■ C To 



=B,Googlc 



tin 

Tocsrry dtis on a little fsrtJKr j If r=j^ tint 
..is, if (the Body meetiog with flotUog at G to 
retard its Motioa) the Velocities ie AC aadCF 
be the Tame ; thea x. e~x : : z„ v. In whidi 
Cafe FC will be coincident with LC, vbicb 
aaices on& Rigl^ Line with AC Alio LH 
bcidgperpeadicular to BD produced, the Point 
D becomes now cotncideat with H. The Tri- 
angles ABC, LCH therefore are fimiiar. For 
BC bcing=;« (as before) CH is now r— :c, aad 
BH=c. But'tic found, that x, c— x :: x^v. 
that is, BC CH:: AC CL, and tbe Angles 
ACB and LCH are equal) therefore, c^r. Fioin 
beace making HE = LH, the Triaugle HEC 
.wiEbeeqtialaiidfiaulurtoHLC, andalfo£nii- 
lar to ACB. Mow if tbe B*dy (moviag in the 
fMreSioD AC) inftead of pafling on in the Bight 
Line CL, were reeded at the Point C, then 
fince the Velocity continues ftill the lame (the 
.Diredion only being changed) in the lame time 
that it would deferibe CL, if it went on di* 
Tedly, it will defcribea Right Line =:toCL iii 
lits reflez'd Motion. But from the Equality and 
:Similarity of .the Triangles HLC and HEC 
;tbcLineC£is,=:CL, therefore it wiHddcribe 
CE. . But the Angle HCE is = (HCL=) ACB; 
therefoi« the Bpdy will be refleded fo, th^ 
Ihe Angles of Incidence and Reflodiott (AQ 
and ECO fltall be equal. 
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iV. i. lablh-aaherefroaiaathelaipnfefti- 
ons of Matter, and fnppofc the Body perfeSIy 
ElWick, and the Obex firm. 

SCHOU 

If AC were fippofed to be a Hif of Light, 
the Theorems fonnd wonld be'thofe Two cele- 
brated ones ia Dieptrichand CMtprich^ apon 
which thofe Sciences are built. And DC,C^ 
which are the Sines of the Inclinations of the 
DiagonalsFC, AC, to the perpi^idiciilar ICKi 
wpnld be the Sine of the refira^cd Angle, and 
the Sine of the Angle of Incidence, if DCB 
weretheSnr&ceofadi8ereiil;.^«/i/»ji. From 
whence thofe Sines would he as the Velocit^e; 
in the TwaMiJiuim, by what was fonnd ahore, 
and as Mr. Aftmm has Ihowu iVi^. 9;. Lii.t. 
Butthitonlyinrr«ryrt«, The general ftiuciple 
concerning the Compolition of Forces flail now 
heapply'd to fereril Problems in J<MancJ<. 
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-:•■-.■ .r-.' '.".F^ft o B. ■■!.■' ■ 

7(7 iiJ^gHtheF'r6fortion-<f'* Stfokt^mMdemik 

airf oblique Dire£lio» ufotr * PlatUf to otw 

mide with a f^pnUttdaf Dire^iottf the 

^B6(i; iuavffig.4»_ioth Dirfi^ipHt mfh ifie 

Slpppofe the fiody'sDirefiioQ {VIG. I.) to 
be in tbe Right Line AD, and that it ftrutk 
lip^Q the Plane D^ at the Pcdnt D. Let fell 
AF perpendicular to FD, and compleat the Pa- 
rallelogram FpAC. The Motion of the Body 
iii the Line't)-^ is equivalent to Two other IVIo- 
tibfii whofc DirC&ions are AF and AG, by 
T^tiA-.li. tent 'the'Votion whofe Diredion Is 
JSGhof noSi^nificancyas to the Stroke npoiJ 
tIte'Pfant DF, ftr GA being 'paraiW to DF* 
fha'Body mgving witb that Oiredion wotid 
ittver nKCt-the; 'Hane. -TheFcftirt: tbe ftx«H 
by wfiiah thrfiody moves in A£), being as AI>^ 
that by which it ftrikes upon the Plane, is as AF. 
But if it moved in a perpendicular Diredion,add 
^^th aforce proportional to DA, the Qjiafltity 
of that Stroke would be expounded by that Line 
DA- Therc;fore the Magnitude of the oblique 
Strobe is to tbe Magnitude of the perpendicular 
otie,'asFA: DA,'thatis (making DA Radius) 
as J^admiittflhe Sine of the Angle FAD. 

C -^ — - ^^^^ 
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'pfeirpendicolar'Strofce made With t&*;ftm^-Ve- 
'idpity, asthcobitqueStirbkewithfhfeDi^Sftfe 
ACnponthtlFliileCD, to ttie^ pe!^ JiWlSr 
■Sirrfsc made ' witK tke flitie iftSlc^-Wilii tBs 
oJlliqucone:Tor(1>yriie/^f.)»WO(SliH(](K«*(*ls 
arc to their rcfpeaiT'e per6eiidr^fef'!Jne4,''is 
CA:-AB, aqdlisADiGA; lwe<n%kiAie''E»- 
ments) AD : CA : : CA: AB, theiefoiw «h»»- 
blique and perpeqdicular Strokes are diredtl/ 
^oljortional. 

C 3 Cor. 
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Theobliqae Stroke made npoii the Sides of 
any Reaaagle, with equal Velocities, and wiA 
the Dircaioaofthe Diagonal, do anfwer reci- 
procally to the Forces that defcribe thofe Sides, 
md by the Compofitioi! of which the Diagonal 
b defctib'd. For (F/c. I.) the Quantity of 
the perpendicnlar Strolte upon the Sides AF, 
AG, being expounded by tbp Diagonal DA, 
the obliqu; onesmadeupon the fame Sides with 
the fime Velocity, and the Direftion DA, Ihall 
beasFDandDG. TheFotcebywhichtheDia- 
gonal Is defcribed being eipounded by DA, the 
Foites in the Sides AF, AG OiaU be as DG and 
fU So that the Magnitudes of the Strokes, 
and the Forces do anfwer reciprocally to one 
uuther. . 

Co». 
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Cor. IIL 

A Body morkg with jcqaal Vdodties iu tiie 
Lues of Diredion of equal Leogthj bot aa- 
fiquaOy eaclin'd to Two Planes j the Magoi- 
, JEDdfs of the obHqne Strokes:lhall be diredly us 
fheperpendiculurAltitodcEofthe Lines of Oj- 
Kdion. Thus (f /ff. IV.) if KC = KL, the 
Strokes with thefe Diredio^ upon the Plaqcs 
CO, LE, Ihall be as KD and KE. For tl|e 
^Ique Stroke upon CD, is to the perpeodj- 
cnlar oae> asKDiKC; and the oblique Strqj^e 
upon L£,istotheperpeadicalaroae,asIi£: KX- 
Bnt the perpendicular Strokes(beiag made vi^ 
(he fame Velpdty) are equal, and KC^KL liy 
the Hypothelis ', therefore the Magnitudes f^ 
the oblique Strokes, upon thofe Planes, are as 
KDand KEdire^ly, which ^c theAltitu4es 
ff Ae LJaes of IXreftioif. 
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IV. 

Ml . ., ■/) 
A Body moving with the fame Velocity in 
OBe and tfae (ame liise of Oiitk:<^n, mhkh is 
-une^all; uicKiM tt)' TwoFlanes' (raeetiag at 
-t^e fame Bcnot) the abUcJuie'serotes ' made 
fljliba tbefeTtfo'^PIanes fhall te dire^}y astt^e 
"JwrpeBdicular Altitudes of Wic Line-, of Dl- 
rteWi.- The Line (if DireaiMl ' being KG, 
'tF/<?.'IV.) let the Line GH be drawn, nia- 
Wngthc Angle-AGS, with the Line A<j j aifo 
lefKA, KH 'be-perjwndiculai' to the Liirts 
■ AG-, HO. The Magnitudes- of t*w oblique . 
feroJws made with' -the Direaion KG, upon 
iht Planes AGaiJd HG, ftall be as KA, KH 
'Jiredly; wiiidiis eafily deduced -from what 
'Tias been fiid, ' 
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Cor. V: . 

A Body moving with the fame Velocity in 
Lines of DireaioQ of unequal Length, and In- 
clinations to i Plane, but equally high-, the 
Magnitudes of the oblique Strokes are recipro- 
cally, as the Lengths of the Lines of Dlredion, 
The Lines of Direaion being KG, KI (.FIG. IV,) 
let HG be dr^vrn, fo that the Angle AGH may 
be=IKG, aijd let fall the Perpendiculars KA, 
KH as before. 'Tls evident, that the Angle 
KGH is = th([ .^ngle KIA^ Therefore (by 
Cor. I.) llnce tfie Augles KGH and KI A arc c- 
qnsd, ijhe obli9B#,;Str9fcf5 w^««itbthe.Di- 
rpa^ KGiwdiy, wpottfch*. W«ffl.WGaiid 
.Ala ftallbe di""^?- prt^ortiosalioiitliQir rr- 
fB<paiveperp^dic|lar^9rq](M., QMifeqncntly, 
if t^Body 9)oye9'.wi$,h th9$9$ V-tdotHy, and 
.fft'«h» perpepd*p»l»- ■^trok»» b? Aqnai, the 

fltiUgn? 0(mmcintiiaFl«i«a:i}&»a4A^ with 
_ .1 ' ' .the' 
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the Diredions KG, KI, Ihall be equal. But 
by thelaft Or.) the oblique Strokes made in 
the OiredioQ KG, npoa the Planes GH and 
GA, are direSlf as HK : AK, that is (from the 
Similantsr of the Triangles HKG, AKl) as 
KG;KI. Thereforetheobliquc Stroliesiiiade 
with the Diredioos KI and KG upOQ the fame 
PlaneAG, arcalfoasKG: Klj that is redpro- 
call; as the Length! of the Lines of ipire^oq, 




C O K. Vt 

Therefore onirer^IIy (joining the Accounts 
of C^. 111. and V. together) any oblique Strokes 
made bjr Lines of Diredion neither of equal 
Lengths, nor equal Altitudes, are in the Xmw 
' compounded of the direft Xmio of the perpen- 
dicular Altitudes, and the reciprocal JUtit of 
the Lengths of the LineaofDii^jen; f«.jr. 
the 
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the oblique Stroke ofoii the Plaoe CO, widi 
tlwDiie&ioDKC, Utotllttgpan;the FlaneilU 
with the Direaioii KI, as tmffK: AKxKC. 
Awt fiora heace I infer, that (uuiverlaUy fpeak' 
iOg) the Magaitodes qf anr TwoobliqiK Stnius 
mate with tlie iimie Velocities are in fnfoiy 
tioQ'diredlyastfae^Dedhitiesof the Lines of 
JXreOioii. , fim the OccUtiiiioi of, any Tiyg 
lines aie,iiii»ierlally as the AltiMes direaiir, 
andtheUogtht iwiproctll;, l^frtf.l/^a^l^.^■ 
9SDr.W<iMi^iMitlumh. 




p o K. vn. 

If a Qrde were carried thro' the Points A, 
C B, (f /a. IV.) the oblique Stfolces made 
upon the Planes CD, NM, with the DireSions 
of the Cliociu AC, AN^ »u'd he diredly as 
the Sqiiires of the teffeaire pei^ndicnl^r 
.'' ■ I Strolies 
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ttriJkos'iiJ)6ntlft1il*ieHiiiiH'"^i','witlt ft^ 
^^S-'wi tticWsiH CD, iht li^gjthiMe of the 
oMiJu'e SiT4lt;'''R to Hie Magnindt «f die 
P^Tpea(lKalfli',-'»'Ad: AC 'Lilnwifewithre- 
fixa to theElfeiMrMM, t)i« ProportKii] of ^ 
Sitakes is'al>AM'>iiyK:' fiulr fi-ori' iHiKatiint 
M t»Ci«lt,*A&iJ«»t'::ACl'; AJJI; Tbwei 
Aire, es-c. WltlFMr^ to tki! PbnM CD and 
ec;- tlie 'oHHlitt Bttoka mate tipon tkcnJ, 
with tM tiktltkiiis Ad, M< Y«[t)taivUf, 
wou'd be direSly proporthSna!'to tfeeirceirtf- 
pojldent perpcadicular Ones. For thcTriangles 
ACD, ABC are fimilar, andtbe ApglcsACD, 
ABC (which the Lines of Diredioa make with 
the Plaqes) are equal: Therefore this Propor- 
tion of the Strakes holds all over the Qrde. 
With refpeft to the Planes AN and BC, the 
oblique Strokes made with the Diredions AO, 
and BO, are alfo ditedly proportional to their 
correfpondent perpendicular Ones. For the 
fameReafonas the lalt. > 
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Cor. VIII. 

If a Body fetting out fromTthe Foiat.A 
(^FJC. V.) moved in the Ditcftions AF and 
AD, with an equal Degree o£ Velocity \ tbe 
Proportion of the oblique and perpendicular 
Strokes wpu'd be as before ^ viz., as AF ; AD. 

Let &U the perpendicular FC ^m the Point 
F to tbe Line AQ. If the Body moving with a 
Velocity, as AD,/^d la » 'pc^peadicolar Di- 



] 



COK. 
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C o 1. IX. 

The oblique Stroke (FIG. V.) made in the 
IMredioBi AD, is eqaal to a dired Stroke (made 
with a VeltKity as modi IcTs than that whidi 
tiie Body moves in AD^ as AT is leTs than AD.) 

For the oblique StnA:e is to the dired one 
nadewiditbefame Velocity as AF: AD. Now 
soy Tno dltcdrStrokes made by the &me Body 
are oae to aDotfaer, as the Velocities with 
whldi the ftriking Body moves. Therefore if 
theie Vdocides be as the Lines AF and AD^ 
then the M^nitode of the oblique Stroke with 
a Velocity as AE), is equal the Magmtude of 
the dired Stroke mth a Velocity as AF: Or, 
which is all <Hie, tiie Magnitude of the oblique 
Stroke with a Velocity as AF, is equal the 
Magmtude of the dired Stroke with a Velocity 
as AC 
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Lemma. 

tf 4 Bo^, iefeenii^by the Vvrce ef hsGr/t' 
vityj ftrikes upon a PUm ; let the Line tf ' 
THreBum he either Mique or ferfeadicuhr 
to thdt PUm ; the MsgnituJie^sf the Stroke 
it the fime, m ^ the Bafy hsd moved mU 
^Miot^JM tbta fime Dire0um, mth * De- 
gree of Vtlecitj^ ejitdl to thtt ivhich it 
gonem hji the ucelerMted Mottgn^ 4t the 
Point where the Line of Dir*£fion meets 
tbePUne. 

F) R the ntoTing Body and tlieLioc of r>\- 
re&ion, bang each the iame, nocbii^ bat 
a different Velocity in ftrilcing apoa the Flaae 
can make any Alteration in the Magnitude of 
the Stroke, But whether the Body mores mi^ 
an equable or with an accelerated Motion, tlh; 
Velocity with which it ftrikes upon the Plane 
' IS ^e fame, iif the Velocity of the aaifonii Mo- 
tion be equal to that gotten by theaccelerated, 
attbe F(^t where the LlnebfDirediojl meets 
the Plane. Therefore, &e. (i; lY D. 
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Jj^ < Bisi^ vKfvis in the Dtre^khs JD, Wf , 

' from the Foist" Jy hj the force of its Qrd- 

vity, (Pt6l V.) the Ma^ffitude cfthe 

Stroke made with the ohliqui Dtre^ion 

j4Dj Jhvtil h to tbdt ftwU with the ^■ 

. rafMm Jp^ ferpendunlnrtotke Horizok, 

pOR (b]ftl}BfiwegoiflgiJf«w»f) the Strokes 
£ mad&.ni^ll the obli^u^.and perpeiidicttr 
laf pircdions^ are thc^ lame as, if the Body 
had moved uniformty all ^^png, withal|)egfe9 
of Velocity equal to that gotten Tjjr' the acce- 
lerated Motions^' at the Ppints v^herij the 'Oa.ti 
of DireaifV^TiMt the Plane. ;BiJf the, Velo- 
cities gotten (by the Defcents) at the Points 
F and D, where the Lines of Direftion meet 
ths Plane, are equal (by what is (hewn in Gali- 
Ufis^i id Mechmick JDiaUgue. Therefore the 
Strokes are the fanie, as if they were made in 
thofe 



,l;Mb>G00^lc 



th6fe DireAions, with e^ual Veolcities in uni- 
form Motions. And therefore (by what has 
been already Ibewn) the Stroke by AD, is to 
that by AF, as AF l AD. Q.: E ; D. 

C O K. ' 

Therefore where the Body defcending in the 
perpeadicalar Diredion Af, aajnires a De- 
gree of Velocity, as much lefs than that which 
it acquires by the Defceot thro' the whole 
Line AF, (or .which is all ^09^ Hy the Defcenc 
thro* AD) as AF is lefs than AD ^ 1 fay, w^ere 
Statquli^lhcto DigreeM «iimtf i tHiWVhe 
AKa'^Strokclllidt u^ll-a><fliW)i^»rii ttlra' 
tka; run, .plinlltf laiDj^t'Outttibeqiaiittisthe 
(^^cStGoK* ri^^&>iji.tb6iPirtt^(M»'ACU^n 
*f JfHueSR* ;>ISiBodfi*'*«*iC»ftWHft«ng 



From hence we may ealily folve the foW 

«Ag*.WHm;-"'" '• •"•—'■ ' ■■•-"I ' 

od XL.. I ■,!;.'. ,.TA .■;; Jtiu ,H !.ii.)1 ...-.> X 
sdlir..;..! :.:!;;■) od'l. !..;.C'-;jqoi'^ i.,.':,„',-^ 

.Ij5ii;;v,i:,;rf. 
-iU ;..:i V •■ i;:i:,;,U!, ^!, •.!,.'.' srlt ;:A- 3wJ 

Mrtl 
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\MJ'-, : ;F K"6'» l-Elit.' ■ ■■■'■ 

■)" i.-. ,■.■■ i j' V i;-^ ■ : ; :■ / .; .^ 

■o.mtt" PimSmAP, CFIC.V.) '«*** 
'■ofMitMuiBium)! jtFyfi f^lit M^ 
-'iflMXyii-t):thi Bifiiitt thri? thtliU 



"'Stroke ufim'thitUiu FD', h}tixT>tjiatt 
thro' AD. "" 

TAkc AE=AC, aoU mt the Uw <t( ^ /f 
the Point H, that AF, AE, AH, may be 
contiaual Proportiooals. The Point Hflialll)e 
that required. 

Let V ~ the Velocity acquired by the De- 

i^efit thro' AH, and V= that acquired by the 

Defcent thro' the oblique Line ADj and W= 

that 
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tb*f;9ffl>HS5A^y tH Defent, thro' AF. By the 
Co^I»aj(H„jlSf^ 'At i : Xto! : /W/titrtM* 
Afl: AElvtlAF: AH, and AF. AE :: \/aF: 

Vah, rtwiiii (lince AE = My-*T-:'Aeh 

V AF : \/ AH. Now (by what G»litait has 
denK)*Wtecl«^i. Z)i«/(»il9 W/WMyf^AB: 
.■\/. AB, thatlfcjVhe VeWdflfi(iUr«ifi!«l«lrlliIfc 
doplicati: 'J:.>n'<J>e iheSpatAs^lj tfiEqiiilli^ 
of/FroportiioltfamMdWt u (c)jlF:-tK3i£n 
ilbcVelocilUs gotten by. tlic;Ji>bSgistt8 ^tlMSillJe 
-U&ei iVFajiSiADi'tit^eqiial,'' tiy,t|i^Ki^lii»i 
of Gj/i/««.'s qiibt*i-»lreadyJotIiiiH5j'lva\r; 
therefore \ : e : ; AF : AC; bnt AD : AF : : AF : 
AC, therefoiiV : win 'AD I iaS.' That is, the 
Vejocity gotten by the Percent thro^^D, isas 
-Aiitdh grSt^Pthah thtVeffiSif J'itltenVtfe 
-iJeft«M.thr^''AH,,» AO^tt KSsW'tlfcn AF. 
;Tlit«4SJM><>J*«*»g6i%,e«(i»i%5'tHeMag- 
-ikiidr,<iMutA>iftS«h>%lil^\il^:tlW<Ve- 
■ 4««tn«ilf l^by.Ui«t)4fci|it;tln»?i4H u^the 
laiaaBopa, '/l»itlUbe«>ilijnwilie-Alagni^ of 
the oblique Strojie made wilhdleWfltdty got- , 
tea by the Defcent thro' AD upon the Plane 
FD. Q;E: D. -I "> ^■- ■ 
,,, 1*, Steps, <jn^ na> 

& .V'Oiat'ihefoit 

3-,; ,.f!;if\n'dfi>r»to^ 

. ^1 ■ I D 2 Bnt. 
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■ I! i:.!' ' , '' (Fromtlielan 

AwlVis=;»l. . iDm^^. 

ibti^fore it ij nub V : V ! : \/ AF : V AH 
ThtmfeWiUBnftbeVAf :VAH:: AF: AC 
■ylBti8,it«nialieAF:AH::.AFi-.A0i , 
«(if AE=AC)illIlllft bcAF; AH::AF1: AE? 
GEnrtrvfpre.pHttiQg. A£=AC, theiijie AFjaaft 
iMitUvidqLfe, dut AF, AE ind AH may be cOn- 
tvuialPivpwIioiials. :Q.;E:L 

,,>: .■ : ,;r TP B E o- Ki n. ■■ 

'Ift&^'jffatf^ l>f tht Imi, if its Grjfr 
l;*^ .C'* '•JB Qirf0m, w/Hlktr. fmfaUif 

:, .j/iUra'/il'lifilt)ftriies iifmfv/dliJBlMir, 

.; ilbfiH^'ittMiatf tbe Stniei (tHitlmJir 
f m^ cr eliUtfti) fi^ if dinSljfnfenio- 

.^^j,4tt,tlK!riiHseftlKBtift Drfctmu 

--. thfi DirtSiaU. 



ir ET the Body defcmd iothe CAnStimAS 
'ij CPIG. V.) pe^pepdicalar to tlje Hoiizbij- 
tal Lines HC, FD. ■ Tlie Strokes made upon tlie 
■f lanes h4 FD.aftir tlit iDcIlent! thrt)' Att, 
1*0, art as tile Velocities witli wfiicb tlicyare 
'■« madci 
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ivde; tbat il^ sdie Velocities gotten bytbaTe 
Oeiceiits. Bot the Vdodtiesffroiii tM Nature 
of Qoiformly accelerated Motion) tatr-ptap^- 
tional to the Times. Therefore, &c. Q; E : D. 



Let the Body deicend ia the oblique Diredi- 
onAO. The Strokes made upon the Planes 
HCjFD, after theDeftentsthro'AC, AP,are 
to the jbrmer iiteSt strokes upon the ' ^me 
Planes as AH, AF, to AC, AD, by the foregoing 
Tbeorem. Therefore the obli<]ue Strokes are 
ditedly proportional to the dired ones, iince 
(from the lirttar Jrijipgle^ .^ : AF : : AC j 
AD. Therefore they are alfo as the Times of 
the"^*rpe4dlinllai'li)«i<*oiif;*iithi,ftnkefiO)6. 
^ t <by thtw^l. of :ctHl<in% sdxKd^chmtk 
BinLy the TilAfe ,flf iD*tl« rtl^isfce, ■fiD, 
,.w to the Ti|«.?*!"AP«f«nt^h^;. Ap^ ,AF ; 
is the Unes, Ag,, J^ft '? «''= l<W.=ik AH^ AF. 
TJhet^fore the ob^ijij); Strokes np^n tb</(anes 
FIC^ FD, are alio directly proportional tp th^ 
Times of the Defcent'of the Bodyin ^c Pi, 
rcaionsAC,Aft SjEsi?. ri; / i j 

:;■;:;■ ; ^'.d-.o.*, ^:'r'L.r^ 

Yh8 Strokes either oblique br'tfiitfts maAc 

qpon the tiw Wanes HC,'FD, are a4"\^-AH,.atid 

Vaf, eras y/ k&, and V'AtJi'orj-KhicH 

p 3 is 
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.■i4S()iriJtfitiid^ij/tlu:Eer0<fifOrt}!fff 
•'■■• Hi-Bhtt cf BinSia tfcyitlljnigi, im 
■ • uMniStfiiKUifitstm fbpis ; the 'M^- 

'■'miUes'if'ihc ailitpeStrftafbtSiitomi 

■ ' ' mithiPi^nffiy m the fjuin RsHstflit 

Calxs ^ the perfeiiitiikr Altitaiei of'^ 

,' .tiiKiof'^ire^_i(m.\'''' .' ' ' ■ ' 

LET (Fla. VrO-IiC-Itt, ajid a Bodj 
deTccndiag in thofe Dlredioas, Jhiko 
upon the Horizontal WaAs CD, LE. Draw 
KPEpeifpeiidicular to the Horizon, and^on-: 
' fcquentij fa, to Mcji j)f ti<*, Planes., !,« 
.Dexprefi the-Magnitiitle.sf.tiie direistnike 
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made upon the Plaae LE^ O the Magnitude of 
tbe oblique one^ d the dired Stroke upon the 
Plane CD, and i the correfpondent oblique one. 

And D:0::KL:KE ' 

ThCTtfore«:b;; KD»V:KD : KEx V: KE. 

KC ' Kl 
BatKL=KC, by the Sappofition, 

Therefore » ; <('^. KB* -.■ KEH' tliat is direftly, 
wtte^yatis ^sof tJiDQitwQf th; Attimln 
ofthf lAi^oJpireaioiu '_94E;0, , ,. .„ 



i, ,«;-v. . v^.i> 



■,.<i 



■■■'■"■ -:('' J 

Di '■■■ ' ' 'Titi'di; 

,■. -^ : . :■ . 'li /■ 'i 
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in a Line if T^tre^tin, which iiuaefuafff' 
emtin'i to Tm PLuks (meting thi [me 
Point) the Mi^nitadnofthe okli^t Stnkes 
given mfm thife Plms, fliiU h Urtllfy 
ai the ferfemlimlar AltitiiJfs if thi Line 
tf DireStiifn. 

LET (F/C. VII.) the Bodydefcend in th(! 
DireSion KG, and fo ftrikc opon the 
PlanfsGA,GH, makiiig the Angle AGH. Let 
KA be perpendicular to the Horizontal Line 
GA; andKH be perpendicular to the endin'd 
Line QH. The Stroices made by any accele- 
rated Motions are the fame as if they were 
pade by equable Motions ill the fame Direffi- 
pnsj and with Velocities equal to thofc got- 
ten 
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ten by the accelerated Motiois, at the Pmati 
where the Lioqs of Diredioa meet the Planes 
(by the forgoing Lenm*.) 

But lince the Plaaei AG, HG, meet the Une 
of Diredion KG \a the (aine Point G \ the Body 
£ills upon both Planes with the fame Degree of 
Velocity, yix.. that which is acquired by the 
Defceat throng KG. - Thereiore tlw Strokes 
made on the Pl^es AG, HG, after the Oefceat, 
are the fime as if they were made in the fame 
Dire<flioa, an^ apoa ^ -lame planes, with 
one and the lame Degree c^ Velocity, in eqtui' 
l^^c^nf^ ^t)S'Vif:>ihqr«wenhaai:^vivtehilK 
^rae,l^elqcf?i.?s^i()^^9ble^ot|9nfcjl)p Stvoke 

-^TiftrefeirtfteStVdSesdrfi W%\ ^Iffto- 
portion now j that is, difeaiy'is\!tHe» Alti- 
tudes of the Line of Oi/e(ftioa aboVc tbeTin^ 



Thiox. 
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Ugh ; the Uigmiims (fth't (MujuiStf^i 

Y tT^tfie-feair (*fe'. VIl)aer«lldi«.t^ 
J_l Dircaioos KG, KI, and let the An^« 
AGH=IKG; then tall the Angle KGH=KIA. 
Nowbecaufe the Velocity gotten by Defcent 
thro'KI, is equal the Velocity gotten by D&. 
(cent thro' KG, (by a fcremention'd Tfetr. of 
CuiitdiiS) and becaufe the Angle KIA is = 
KGHj therefore the Stroke with the Dtredi- 
on KI upon GA, is equal the Stroke with tb; 
pireaion KG upon GH : For the Lines of Di- 
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it .4? J ■ 
nSiM ifililn^tlie Ame Ai«)pii>ith the Flwes, 
«jid t)ielEo4y^S'OI>« MciDwitfa ttxhtie Dl- 

with Ofaei.Dire^ioQ KG upoa GA, is W-^ 
Stroke with the fame Diredion KG upon GH, 
ssKA to KH iithat h (Sarnie of the £milac 
Triangles HKG, AKI) as KltoKG. There- 
iferejUb^hcStnke iMltlltlSltiBSM l^vp- 
nCA, h-wthBtiwltli die ()h«&ioii1t('a]»ii 
GAi aiKtiHr^KG; that a9.n)lili«ocaMr^s tlje 
Lengths Df the lines of DinaiBn. <2.:^'S O 

■ . - :;E'vo3r,» B QlSlU -«Ii. . ...! ••• 

, ^'K'lt/j, ' 4r> «) tie, ^i^.vimfllllM^ 

jk CtAa.tf. the. Mtuaiu, mi the-rtH- 
fratl 'Axuoi^ tie t^i>l^ <f tie l-Un 

■: <^0iri0iin. ■•-•• -;i'''"' ''■''■■'■ 

. . TWeiOAkmQiaiittcdkgritheTlliRluii Fifth 

■ ;,,;: ^; i; ■•.,. . ,ip;:i:i'; :- !- ■'■ ; 
ii7. :ff[jjjln Ijjce niannef me maj demonwrate 
Theorems' ^r^theC!oantiJip,-()fStK)l«6,»rfi«it 
the I^ouops an;, p^rin'4 ^ordiqs to ^^ 
other Law of Acceleratibp ; ,as whea ihe VelQ.- 
citle^ve'in the Di^iticat'^, Triplicate,, or ajry 
pt^er Multiplicate or Sab-pmltiplicate futio of 
the 
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'j^ftf. ). C4Vt-: IQ< JMMum Pr$jiiUrMm. Bat fodl 
^({pljonvas ttttf&iUit bcii^ anywhere fbaadin 
JJfrttirc,: wfi'UipaiioTer rfiat Specul^tiiw. 

■.■■■ JSC'JiO L. \, - ■■ ■ . 

,.,.Tba Prop9rti^w;r«lating tothc Bufciefsof 
^q(&oan ,alr«#cly jffov'd in. thci CoriBantt o£ 
i>9^, J. ouy:bciiptly enoughcomptited by 3 ge- 
gend CWn4««f,:jtfter, this Maaaer. -l^et D. <!■ 
cxprefs any direft or perpendicular Strokes. V. 
V. the Velodttes with- which ^cy are made 
reTpcdiTely. O. ?. the correfpondeirt oblique 
Strokes, made witji Ih? Ginje Velocities a» the 
^pcndicuiaronw) k. h. the Hy'pothehnfa's or 
iongerStdes«fa«t expoand the dire^ Strokes. 
"iP. p. the ihorter^dcVor Perpcadicuhire (from 
%i^ Lines of the obUque DireSifms to the 
Plao^upoo-wjtif^.the Strokes^are;made) which 
tocpound the oblique Strokes. JjA- 'W^ th* Mag- 
nitudes or Bulks of the ftriktng Bodies, which 
yrefuppofe Ittbe-Hoibbgeiieal. And let it be 
obferT'd (which I mention here onoe fiw all) 
that all the Qpantities exprefs'd bjr the great 
Xetters do beloiigto One anothier,'4nd"ro llk<- 
wifethofc exprefs'd by the'little ones. . Thus 
rfcxprercs the dirdaStrok^ made bytl^e Body 
whofe Magnitude is «i, its Velocity '«j tiie 
ObUque Stroke iriadc by the fame », the Line 
' ■ ■• " 'that 
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expoonds the oblique ^.''Andfoof the others. 
' It*s obvious, that if M=»», then D -. il':': 
V: v^aod, if V=v, th^aD: dizMiMi^^lb 
tint oniverfaUy D : </: : MxY : trnv-y thttissr 
lUttKtea offlayTwodirea Strokssure in;rte 
ii4ti« compounded of the.dtred-iEittMVofit^ 
-Magnitudes, aod the Velodtjes i>f the m^viiig 
Axlics. Tbcrcfere if D=<^ thea MxV= fn^w, 
a{id M : Id : : f :' V ; if tb& Mi^todes .^:t)te 
Bodies be redprCKally as tbe-Vdocities^ thcd^- 
ted Strokes Ihall be equal. , Agaioj D i/O.k: 
RiVi, asA ti :■ 9 iih If, (hy the: general- ^Vff- 
found at ProkdJ) but univerially p f d : : MxV : 
w^Vf therefbie AfV : O : : Hi^P^'and mxi : 
• :: fe : ft attd 'confequendy P •■' •'■ ^^^y^ , ^ • 



nof^^t tt^vedXl^ ■ That is,, .the. ^goitud^s 

(if any clique sitbke 
' pountfcd of the dired . 

lar Strokes, ' the dircft 
' anithe 'reciprQcai|W/ 

tines of Diire^Ibn. 1 
.tbati$>ifP=<iVfbefiQ 

that is,tbe obliqueStrokes are itr Vti^^atie ccnn- 
pounded of the direct Ratio of the Altitudes, 
and the Reciprocal of the Lengthsof the Lines 
' -if Diredion ; as was demonftrated at Car. VI. 
If 
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Sewii atOr.V, k»;ph, tfi'eit>V« ::';!> j'^. 
Which w» ptpT'd , «t Cbr. 111. If is; ? , tha/c 
Uifr-.f.: »:t, *«!!,» «bo Re<$)iiiig»lik' 
Ti-isiglB tie *iliilar <oiKl^ft)lth»Aigl«so**e 
iines of Di^eftioo -upon the l*lfliics. be.'eqoai) 
tiKwO: «:i(l»ttiVj:i»xK: bf <i,-SS?»as dt- 
mopftrated at :Cm'.L and exanptilied hi jbltie 
jUrtkOlar Infltoca: at C»r/ VM. Laftiy,T« 
Sua ju oblkrlc 'Siwkt equti«a a direa «k 
mademtb il^Ts Ek^ree of ^Velocity, that is, 
tt« obliqileStr(ik« oqual to the dircftSttoMe 

i. -Tis d<^^ Aat °-p^-\ki ^=^. 

W:P=M1V d,ertfore^=*i»tl^i codli- 

qneiitly jb :"i: :■ F*M«V : H«»iH^iini7aSflIjr. 
, Tljerefoi* if it be the fame^y, that is, if 
MxB, theuQ i^:.:P«V : Htf ;;«)p!«juentV. 
if O j= J, t((i!l> PxV = Ik", or P: H : : » ; 7. 
That is an obli^jse Stroke is = to a direft oeSy 
made with a Velocity as much lels than tliat 
with whicli the ^y moves in the oblique Di- 
reaion; astht ?erpendic«l»t Pi8l«& than (Jie 
fi^]»thepiilisH,.^hichiSj«>»>tK, ,. . ,. 
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To carry ^s op^ to Strpk^s mad^ by Mpp 
tibos imiformly accrerated : Let us realtbme iia 
imiier&l- Aaalogy Mqit laid do«:tv«ki. p : i/ J J 
^KS.: mxv.jWhere if peedf oalf^ ix^i ^'^ 
ut^ Quantities V/ v. whichbefdile exprefs'd the 
iliiftniiVelotttaniiit^inbhMitiiHii, dOMHfe 
<!ipRf9 thC' Ve)ftcitlt» gottcb b} the DeCeMt 
Ci> aaxImtiilMetiBa^M t&f Points 'wken 
<ke. lines p('Dircaioi;ac«t,t)|citaiic af 

of.»B:el«hif|Cji Motjoos top,;^^j)[, pjO::.!!^ 
P.aad J: f ::h :i; Ai>4tbeBis>»6«1<Psi¥«r» 
in tie Cafe,^ raS}l'¥ ff'oti'SB '%»'»;(i>«goi(ie 

Cf/'i*") *^5(, ;. 9^:■^ ■■ fi fn<i »»'?» ? 'r-.-^^!* 

BntifromtliSj^QWn ^wflf, ?lsa7itj)'!ii,\ft 
ii;.'E^: |ii(tl|Sj%elaaiKS'iaoiii<iflieSalidoj)lit- 
o^e^4tr«.<i(. trusts of iB(&e«i)i|3*r;iUe 

t)WiliV«»<<9<ii»«<fl«r Tw(ioWiqn»£trties»e 
in t^4 j!4t><i.tMiy«ilided,i «t:tkt dMfi; fial«;ie{ 
t4e,B()die\ tkedit«SiSai><Af tkeiiroircniaf 
tfl)^A!ti9ed(^,<uid thf liociliraeai ^A(>af .the 
)fng>h«^.l#«Ullesof Qire^iiiniTi .THerMnie 

if M'=™,'<.!'5i,'?':. » : : w f :^ i "I"'* if i?3f ''' 
.Sixth 7*<»jii.fofgolj^. If •B=Jj>54h«i!Wil»'t: 

I. -.-.• ■ % , ,i. .■-.!:: ...'iK'.l.vJtsdH 
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jl: ^» as waj de(lioaftrat<a''a<'W«r. V? ■ tf 
H = i&, tiuadi»:'.t^:f\'ii.ittis.- lliQwitafi. 

«wr.' m: ' ^f J-^, thai it'if P If ; : H : t" 

■; .-j'Hr B .:■ .V .:n'fi "IJ ids 

(fku is if ttw fteaiiigilar ^ougletlte Cnrilu^ 
and coifcqatDtl; .tin Angles «!, Ac Liim>«$ 
Dinidioi),DBqatbc plw lw«]iiil>tk«i it wW- 

beOi»:iI*!|rt,I>rO:.;:H»:*i,whickn«*( 

tiK On&n* nw. II. Atro/txcnTe V :<v'i>' 
P*:f*, tkerefore 0:«:: Viii" bit '(piittinfi; 
T/jtho Ti!iiaefDa"«nt)'tis\r: i : i •J . ((ftbiS 
tlw N«ofe 6f i«iforml7accln-ai?ii MotMA 
tberefoni O ■ . • : T . f ; which ' was ctfe n. 3t 
TlKtr. I!. M* tht (irft Cafe will Be as aril^ 
tUdnCcS in like manlier. Laftiyi; To Shd ail 
oUiqwSttalKitiiul tnadiroSbde'madewJto 
dels rJegteeof .Vd^xity, I pmcetd altogether 
as in the CdlciJu, for ti( UkerCafe, in the 
HypOfhelisofiiiilfcfmMotioiisjBhdroconiein 
gonenl Tenni to tliis Cqndogoiii (there ihw- 
itigated>tUt «te:i>whenP>,V=H»; ti^gi 
«henP: Hilti:: W. And thisistfte CmHirfti 
■Tiiai' : I. abiint Motions miletril^ ^it„(^. 
And why I may by the very fam* steps adranti 
towards the Conclufion, in the Cafepf acde- 
rated Motions, that Idid in'thVdie of equible 
Motioi^ Idare prefumeiserideBt^toanyoBt 
thatconfiders bnt the foregoing in™,.,, and 
tke Jlmm that immediately fncceeds it. 
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; But now to .work raort particularly and di- 
rcaiytpji^teriiiiQe whereaboutsa heavy E|ody . 
iaitsperpeiidiciilar Oefce^it (halUcquirefuch a 
Degree of, Velocity, as to make a direft Strokp 
equal tpanobliqtie oae^ that is, where Q|}|^11 

•^d.lt's plain»rhat-^=2-'' 7 * hut (by The^r.l.) 
g-=jj, aud P =y. (by wha^ has been Jhewh 
already) and —= ^1 (by the Law of Gravity) 

V f ' . ' 

Therefore —— ,,^^.-—t^ — r confequently 
■ d , H fh- H-iji; ^ , ' 

O : «;.■: P^i H«/*. Therefore when 0=rf. then 

!*'^=HxpVandfoP.H:.-;'-P'- Therefore if 
<F/ff. Vr) wepiitAF^P, and AD^H, then/* 
(=:AH the Length in the Perpendicular that is 
fought) muft be fuch, that AF : AD :-■ V^AH: 
VAF: But Af : AD:: AC : AF,.thererbreAH 
or;> ii)|)I^ befuth, that AC : AF y.'sj 
AF. That is (TuttiiigAE^AC^we n 
^E'l : AF'i : : ah. : AF, or AEn= AFx i 
fo the .Lines 'AF. AE. AH miiR- be ci 
Proportionals; which was the Conftrii 
fore propos'd. And the AmbiiiiC 6f 
more ,thaa.to Ici; fall the Perpendicular CH 
from thc'^iBtQ,.. which determiues ^c -Point 
■S that vfep fought:; iince'tis cectain (frQBUlj(: 
fitnil^r, Taangles)' that Xf :" AG:: AG: (pj- 
^E)AH. Q.:E:I. ^ - . '. . i 

E Ha- 
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SC HO. L. tt. 

^ Having at Uxor. II. made fome GomparUba 
betweea the Times of a heavy Body's Defcent, 
and the Magnitudes of the Strokes made upon 
a Plane after tbofe Defcents ; it may not be a> 
n;ifs to porfue that Matter a little further. All 
the Symbols ftaadiag as ia the forgoing Schc- 
Umhi; letT, ty exprefs Timesof Defcent, in 
the oblique Lines H. k 

I. Tis certain, thatwhea <■„ ,« 
r=f,thtaO:.r.l,:W {Bjn,.r.s. 

But alfo whea P=/f, tl)ea cBj Thtor. 3. 
T:ti: H:A ' XCalU.'iimj. 

Therefore ia this Cafe the Qpantities of thf 
ot^liqne Stro)ws4te redptocally as the Tious ojf 
Deftoit. 

l.IfH=fc,tl)eilO:o::P*:f'iB)r Tlea-.J. 

But alfo When H=*,thejiT:t:.' cByTioir. 4. 

/■*:?* t CMU. 

Therefore in this Cafe the Quantities of the 
obliqne Strokes are reciprocally as the CuhA 
of the Tiroes of Defcent. 

3. When neither H=;fe, not P=«y 
then uniTerfally O ■■>■.: M^ , H«fU"'""^-*- 
Bnt *tis alfo nniverfaDjr, T:i :; iBir7J««r.j. 

■So 
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So that the Magnitudes of tbe-tibiJ^U^ Strokes 
are uaiverfally in the ^iim compounded, of the 
Reciprocal, and the Triplicate Reciprocal Ratio 
of the Times of Defccnt ; that is. Reciprocally 
astheBiquadratesofthcm. AndthisRuIe may 
be laid down as an univerial one to eiqareft-the 

Proportion In Lines, viz.~£. -JL - .A^ 
^^:: t'xp^H"x/j OTOXf.e^T:: A'xp' : 

^Tf- ■ ■"-;'.'.-, .- >""■ 

'" s c H o ii. ill. 

. The Qpantities of Strokes made upon Curves, 
niay be computed as well as tbofb upon right 
lines. For the Stroke upon any i*oint of a 
Curve is the fehifc with that upon i Tangent at 
the fame Point : Since the Declivity of aCB^vc 
and its Tangeiit are the fame at the Poin^ of 
CoiitaA. PrOf. 1 5 . Cap. z. o( Or. WaOis'lMe- 
chmich. Upon this Head therefore I think it 
not improper to fubjoin a theorem or two. 
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'T H E O R. VII. 

fit a Circle J the ohlique Stroke made ufon the 

Curve at any Point as E rFIG. VIII.) 

fvith the D^e£fienyffj.he Ordinate to tha 

Point FE; is to a dire£i Stroke made a 

■" the fam'i Pointy and with the fxme Veloci- 

'' ty (which 1 every where fuppoJe)-M the Or- 

\ 'Idinate'fE'tfi the KzdiusE J. , , 

LEttiag fan FH perperidicuUr from F to the 
Tangent WE i .'tis plain by what has been 
flitwn, thai tfie oblique Stroke upon the Plain 

^ ME:, with the Diredion FE, is to the dired 
one as FH :* FE. Biit the Stroke upon the Tan- 
gent, and the Curve is all one at the Point d 
Contaft Ei the oblique and dired Strote 
therefore upon the Curve are as FH and FE. 
But sthe Triangles FHE, AFEare fimilar ; and 

fWriFE:: FE:EA. Therefore, cS^c Q; E : D. 

^ Cor. 
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Cor. I. 

The oblique Stroke upon the Curve at E, 
with the Dircaion FE, is to the direft Stroke 
at the fame Pcuat ; as the oblique Stroke upon 
the Plain at A, with the DireftionEA, is to 
the direS Stroke at the fame Point A, For both 
Proportions are that of FE : AE- 

Cor. U. - 

The oblique Strokes made with the fame Vc^ 
locity upon the feveral Points of the Curve, 
and withtheDiyedioiisof theOrdinates; are 
one to ariothef direftlySis thofeSrdinates, or 
as the Sines of the corefpond?nt A^c.hes. :Thii^ 
the-oblique Stroke at E, is to ttiat at C^ as thtf' 
Slne-df the ArcK'j:^, to the' Siiic' of th^ 
Artli^Le. ■ '"''■ ■■'■■■■'■'- ' ■■■■^^ V- ^■'•■■'-'■ 
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;T H E O R. VI. 

Xhe oblt^eStriikes »t/ide a^», the Curv^c^a, 
Psr/^oUy rpith the DireSions of the, D)a. 
meters of that Pardhold ; dre eveiK, i»\tbe 
Sabdaplicate Ratio of the dire^ Strokes. 

LEt GE be any Diameter of the Parabola 
BGH (FIG, IX.) whofe Axe is BL, Ver- 
tex B, Focus D. Conceive a Stroke made in 
the Diredion EG, upon the Curve at G, or 
which is all one, upon the Tangent GA at that 
Point. Draw DC perpendicular from the Fo- 
cus to the-Tangent; likewife EF perpendicu- 
lar to the fame from the Point £. 

'By 
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By what has been hitherto Ihf wn, the Mag. 
aitude of the oblique Stroke at G is to the Mag- 
nitadftofthe-dire^one, asFE:GE. Butfrota 
the Nature of theParabWa, tb€ Ailgle FOE is.' 
always =t CGD, aad thofe at f and D xre ri^t^ 
ones by the Conftruaion-,"; therefore the Tii- - 
angles FGE, and CGD aire always fimHar, 
Therefore fince f E : GE : : CD : EXJ, the Magi 
nitude of the oblique Stroke, is to that of the 
direft always as CD ;DG. But from the Na- 
tBrt «f the Parabola DGiisicwer as CD^ t'ha'l ■. 
isthe;DiftaQceof aay Point in the Curve from 
the Focjis, is ever as the Square of the Perpen- 
dicular froni the Focus to Vhe Tangent at that 
lame f'oint (which Property bur GeUh-Ated Ju- 
thor demonftrates at Lem. 14. Setl. 3. Lib. it 
and which wc Jhall afterwards give the Invefti- 
gatifen of.) Therefore the oblique Stfokes are 
ever io the SubduplicaSc Ratio of tJie direft 
ones. Q.: E : D. 

C o R. I. 

Tis manifcit that the fame Proportion holds 
with refpeft to the oblique Strokes made with 
the DireQrions of Lines, drawn out of the Fo- 
cus to any Points in tfie CurVc, 
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\--,/: Co K, n._ !l']Z^ ::'■'' 

.If IhcdiredStroleib^madc. ntith:the f^me 
Vddtity add fo be eqa&l, the oblique on^lhall . 
bc,jeqi)al:all over the Parabola. For tiiey are 
ftilHn the a JE«mof-tbc direft ones; and tp 
be ever jn aajT' certaia Satie of Equals, i$ to be 
always equal. 

T H.E O R^, IX. 

Jf the Curve in -VIG. IX. veere eipfm (f the 

■ o/Aer Conicli SeGions, one cf n>hofe 'Poci 
tvere D, as before^ and, the other Fosus mre 

' at the Point E (facing either within or. 

. jvithout the SeBion) the Proportion cf the 

-.dired and. ohlii^m Strokes made upon the 

■ Curve jvou'd he as ■iefsx-e, viz, m the £V- 
.fiAnce from either Focus to any Point. in 

the Curve is to a perpendicular from tee. 
fame Focus, let fall upon the Tangent at 
that Point. 

THIS needs no Demooflration- But then, 
as in the Ellipfes, the Perpendicular irom' 
the Focm to a Tangept at any Poiat is ftill iii 
lefs, and in the Hyperbola ftill in more, thaa 
the i Ratio of the Diftance of that Point from 
the Bcus (of which we may have Occafion to 
fpeak more hereafter) fo in the former Corvfl 
wlU 
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v¥l^^coblique,S[tTO^es J^made with, the pi- t 
fe3^QS,gfLiueB drann.from theFocHi)\x ftill 
|Qk^^4i.a tbQ;H:;[^rt;olaitillinjnore, th^a 
tbe.::i;f<rwof th9.d;recit ones. . 
,^ut.j.ijia)I nov^jjpoceedto the Exp/^catjionqf 




p R o B. ir. 

with juajf gfWff p/reStuia) appjp m emlm^d 
: PUiif;''tis t(qitir(d,fo:findfhe, Prof^rttoo 
^ afw pQvm t(r the Weight of ib^Body. 

T.'ET the Weight A (FIG. X.) beheldup- 
P I* on the enciitt'd plane HF, by a. Power 
afting yffith the Direftion AB. Let A'E be.per- 
pendicular from A (the Cpnter of the Body) 
to the enclin*d Plane, and produce it to d in 
the Horizoutal LineHG. Draw CB (pcrpen- 
dicolar to HG, or parallel to FG) to cut the 
Line 
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L!hc of Etireflion in B: And tafti?, (t6 CiiDt- 
pteat the Parallelogram) draw the Un« GD- -■ 
and AD, parallel toAB md BC refpeaivrfy.'^ 
The Body now is to beconceiv'dasfbltaih'd by' 
Tiirce Powers (one of which is equi«deht- to 
the other Two) one, the Poww, whofe'Di-' 
leSion is AB j ^e other, the Force of Gravity, 
whofe Diredion is AD ; and (ja the Room oQ 
the third, the Rcfiftaoce or Contranitencc of 
the Plane, whofe Diredion is AG perpendica- 
lar to it. Therefore (by the third general 
TTitor. after the Laws af Mttisti) the Power at 
B is to the Force of Gravity, as the Sine of the 
Angle CAD, to the Sine of the Angle ACD ; 
thatis,asGD:DA. a:E:I. 

Cor. I. 

If the Line of MreSion AB were paralld to 
the enclin'd Plane HF, then tlie Angle CAB 
would be a Right one, for AC is perpendi- 
cular to HF. Confequently the Reftangular 
Triangle CAB, will be llniUar to the f^m- 
le FGH. From thence AB : BC : : 
: DA : : ) FG : FH i fo that the 
:he Force of the Weight, as the, 
ngle of Elevation (FHG> to the' 

Con, 
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C O R. U, 

If the I^jne of Direflion AB ^ere parallel to 
the Bai^ ^'G,. tbcA the Aogk DAB would be 4 
Right one i and confequcntly CD : DA : : FG : 
HG i and fo ia tbfs Ovfe the Power is to the 
Force of the Weight, as the Sine of the Angle 
fHG, to the Sine of the Angle HFG. ' 

€ © R. KL 

That Power which fu%ifls a Body u^on an 
enclin'd Plane^ havigg its Uhc oC DiicdUoii 
parallel tV the. Fl^ac i i3 lels. than the Pcvwefi 
which fiift^ws^ tfie fa«i.% Bpsi^ i^pon the. koffi 
Plane, with; a Oircaioo, parayeL tc?th9 Bafe. 
EoF in the forr^er Cafe the, Proportion, h as 
FQ:FH, ajid ia the latter. as, FG: HQ-i AijA 
tis. evident th^ 'ti5.asmgch,lfi^^as.Hpi^|{ers 

G o R. IV. 

The V^ci}^ which the ^ody endeavoufSito 
ae£ce^uppfl;theen(;lin'4 Blaaq, is to d»B Bofce 
by whif h it,epdeavour&:to deftepd, 10 a ,PfiF^»T 
dicoter»as QD,: DA uoiTBr%ily,' (v/iac^^^^ tw 
eafijy, d^rmm'd. to rt^ppifticwJar Ctfcsof 
Cor.h andl^) Eor-elie Btmer h-tai fifae.aMo-) 
late Forpe of thetWeight itiiat bjr wJihrkiben* 
^TOOrs. tf>: d^fijwd iOi 4; p*tpefldj«sf*r. tV 
redion) 
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redioa) as CD : DA, by what has been IhewD. 
But the Power fuftiias, (and t)terefore is eqoal 
to) the Force by.y^bichit eadeavours tode- 
fcfend upon the entUo'd Plant. Therefore theft 
Forces of the Body are alto iti the fkme Sativ. 

- ' C' o R. v.. - ■ : < : _ 

From the fame Principles we may compute 
the Proportions of the Power to the Gravity of 
the Weighty wbeathebiclinakioD of the Plane 
(upon which the Weight is fuftain'd) is conti- 
hoally changing'i.thatis, when we ima^ethe 
Body to be held fucccffively npon the TeveraT 
Points of any Curve Surface v in which Cafe 
the Tangents to thofe Points, afe the changing 
enclinM Planes that we are to confider. 

Thus we may conceive the Line HP (F/G. X.) 
to be the Tangent of forae Curve (whofe Ver- 
tex is in fome Point between F and G) FG the 
Subtangent, and HG an Ordinate ftodi ' the 
Point of Contaft H. Tis evident, that to 
fuftain the Weight A continually upon the 
Curve, there muft be a different Power for 
every difffcrent Point where, it refts. And the 
Proportion of the Power to the Gravity of the 
Weight ', for every different Point will Be 39 
the Subtangcnt to the Tangent, in the- Cafe of 
Cor. I. or as the Sabtangent to the Ofdrnate, 
in the Cafe of Cor 11. Therefore applying the 
Subtaqgents aadthe Tangents, or the Subtan-* 
gents. 
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geots, aad the Ordinates, to fome commoa 
Axe; the_.Curvilmeal Figures thence ariiing, 
will give the Summatory Ratio of the Powers to 
the Force of Gravity, for all thrPointsbf Ap- 
plication thro* the Curve, the fendm refts upon. 
Ex.gr. ■ ■ ■■■.,■■ ■ .' 

■ If FHwere theTangentof a JPirabola, whofe 
Parameter'±:r, and AbfcilTet*, The Sulj- 
tangent than will be = 2^-, and^ the Tangent 
= '\IVic-\-ii,xx, or takiJi^ tfte-'Halfs'of bothj We 
h»ve*-, and ^/i-^^-jr^f, for the Ordihates. of 
TwoCurves. Applying theft continoally th^r^- 
fore tp the Abfcifie (*J"of the Parabola, we 
(ball have ad Ifolcclcs Triangle^ and an tgoiti- 
teral Hypefbola.j for 'tis plain that y ' Af-h*'* 
■is the Expreffibnof theOrtlinatepf an equila- 
teral Hyperbola, whofe Tranfv*rfe, Conjugate 
or Parameter arc either of th^ equal to — . 
If the Line of EMreftioQ wereparffllel to the 
Safe HG, which i« the , Qrdii^te ; .thep.the 
Curve being fiippofed a Parabola, as before;, the 
Two eiDcrgihg Areasj would; be an Ifqfpelcs 
Triangle, and that verj fanje Parabola, . b9fh 
having the fame AbfciiTe (*.) And in (hither 
SoppofitJon the j^««'thns'ffiade exprefs.the* 
. RMi« Tetalii of tHX\ilt»m"^ Bawcrs.tb the 
ForceofGravity.. -, . i-yjr.i-: -■:., , ..,.: 

'■■[-'■'•'[ - '"■ '.To 
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To ezpitfs there Matters in more gfeneral 
Terms i Let P,f . ftaod for Powers. G.^. the 
abfolute Gravities or Forces of any Potukra 
fuitain'd upon tlie eoclin'd Planes. L.i. tlie 
Lengths of^thoTe Planes tbemlelves. A-«.their 
^perpendicular Altitudes. B.^. their Bafes. 

Whea the Liae of Diredion is parallel to the 
Flanei then (byCir. L) wehavePiG-tiAiL, 

,andf:ii:«:4 and nniverfallj P : ; : : S^: 

*". silikewtfeGix:: ^•.'^' thete- 
fore if P=f, then G :f ::«";: Ax/. If G=^, 
then P : f : : ;« A : Lx* If L=/, then P : f : t 

P »* 
G«A;fX»; andGif ::-j : ^- IfA-n, 

then P :f : : j_ : -*-, aad G :^ : : PxL : fxi. If 
^^ip that is, if L : A: : /: 4 {fuA Sa the 
Reaaagular Triangles bejimilar) thenP:;:: 

Whenthe Lineof Direaion is parMel to the 
Bafe,then(byC!p.lI.)iirehareunirerf3llff:/:: 

9i* : -e!; aaarolikemfe G -.-s : ■^■. £**• 

■ AndfifOtn fe«ii6^'tlie liko-Vhi^citfS of Fropt*- 
tions maybe deduced a$he&iriy aad [)^6|Ait 
into Theormti in Words at length, by any one 
tfhat faas a mind to it. 

I 
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I Hull add poe Qr tvtro fri^Um upon this 
Hrad of the eocliit'^ Plane, and & leave it. 

^ It o B. I. . , ; 

, Jt Boif being fufid^iirf it Ptmer ttf an^^ 
eli^d PlaiUy ^ti$ nqairedtefudmhat Pro- 
fortio» another Body mufi hear to if^ whofi 
aifoltfte Mom»itum or fosree <f 4e[und^ 
h^ina PerfendiouUr, jb/t^ he equal to the 
'■ MfMnentum of the oth«r Boi^ ufon the 
enelin^d Pldne. ' 

rLL take the Line of Dire^ioo here, parallel 
to the Plane; and confequwitly uft the 
Syrnbols in the tin-egomg Sikti. that relate to 

Let M exprefe the -Magnitude of the Body 
heldoponth^ enclin'd Plane (at fJG, X.) and 
»fl the Magnitude oF the Body fought j and let 
th^r abfolute Gravities be G. ^. reliJeilivly. 
*Tis cl^r from Cerellj, ifl; and 4ja», that the 
Expieflion of the Force by which the Body en- 
dcavours to defcend«poa thcejkiin'd Plane, is= 
^^« Pat this equal, to j> the ^bfolute .<^«- 
mentmty or Force of. Ji'<rijCBdi<wla>( Defceiit in 
^ My fought. Then ^^» ^^i^^^.^f 
l**yj. ButCif uM:»M ^theGravities of Ho- 
'"' ' '■ ihogftneat 
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mogencal Bodies are proportioijal to their Mag^ 
nitudes or Bulks) therefore'M'*'A=w'<L, and 
fo M : M : : L : A. That is, a Body as much 
lefs than tlie Body propofed, as the Height of 
thceocUn'd Plane is lefsth9uthe,Leogth.of^, 
will be that requir'd. <^E:I. ,' 

l( the Momentum of 3 Bqdy held upon an cn- 
clin'd Plane were not to Ke equ,al, but in, any 
ifiiK'o aflignM," to the abfolute 'Momentum oi a- 
nother Body , Ex.gr. in the Ratio of p: f.Then 
'it woQ'd hi^:g::p: q^ ahd^xp=^^*' 

■ that is, w»xf = 5^^^=-^, from whence M: w:: 

p- ff'-'- l-v-f ' Axj. That is, the Bodies mdt 
he in the R^tio compounded of the direft Ram 
of L to A, and" the Direct of f to q. Ex.gr. 

Suppofc/': q-.'-G-.-j— (that is, asthe-abfo- 
iute Momtntum of the feody M, to its Memtn- 
(«m upoa the endin'd Plaae. Then — p-,' 
^::G:-j-, that is. G: -^■.;_ : ^ ^^ 

whic^ Cafe, the 3Afw«(w«;of,.the Body_.ft! 
upon the enclia'd Plane, comes to be a mean 
Propotional between its* own abfolute Ma- 
mtntum and the abfolute VlAme»/«(s of the 

Bodyw. Thcrofore Gx^ =■—-,, that'ii^ 

■•J- ■.' \, .- 'S- 'u ■ ■■ ' 

^?<L'=Gi<AS or by equivalent Subltitutron; 



dbf Google 



■:■■ f^5 3 

»>(iL'=MxA' i from mhcnce,M:ia;: L': A" 
T»at it, if the Body M be to the Body™, as the 
$qaareof the Length of the Plane, to the 
Sjoareof the Height ; then the Mamatm, of 
the Body M upon the enclin'd Plane Ihall be a 
mean Froponional, between its own abfolute 
AidHitntitm, and the abfolute MetnmHmol the 
Bodymj otyictyerp. , . 



ng.iL 
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A Gloke rtfiing upn Two ese/in^d Plastt, 
whtch cut one another at Right Amlts ; Vif 
refuir'd to fad n^at Profortioa if the Prefi 
fttre, or Burden each Fkne fufiains. 

LE T the CAotii H reft upon the Two ea- 
dia'd Planes {FIG. Xl.) AC and CD i 
and let the Angle ACD be a Right one. UliDg 
thei Symbols as in the foregoing'5fW. let G ex- 
F prefs 
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prefs the abfolute Gravity, or total JUtmntum 
of the Globe, which is fhared betwixt tte 'two 
Planes (each of which btars its Part) but in 
wiat Proportion, we are now^ to detcrraioe. 
Let AC=L, AB=:A: DC=/, DE=--,accord!»g 
to the Intent of the Schal. The Angle AGO 
made by the Two Planes, being a Right bnfi by 
thiHypothefis, 'tisevident, that iheQiiadrHa- 
teral Figure GHFC is a perfeft"^^ Square \ or, 
which is all one, that the Lines. IHF, KGH, 
which are the Unes pf the Diredion of the 
Globe's-perpendicular Freffbre upon each Plan^ 
arc parallel to thofe Planes refpe^vely j 'viz.. 
IHF parallel^to AC, and KHD parallel to DC 
Aod; tha^ this co»*d not be, were the Angle 
ACPao acute oi^an obtuse one, isobvions to 
any pae that conliders the Matter, frorahence 
thSi^it follows, that each Plane perforips to 
thtf other^ the Office ofaPowef^ingWitha 
Diredion parallel to the Plane. Thus the Plane 
AC fuftains all that Force of the Globe, by 
which it endeavours to defcend upon the en- 
cliii'd Plane DC, and which Force, ifthePlabe 
AC were fckcft away, or Powers (aftlng with 
t^, Pite£^ KG paralkl to th? Tisfm IPC) 
wou'dfiifi;^ S<?. likesi[ife theHajjcDC^ifu- 
Hains the Momtntum of the Globe upon the Plane 
AC, which Momtmum wou'd bebaDaiic*db|a 
Power ading with the Diredion iff paralkllo 
AC, if the Plane DC were removed; But bo* 
. -fahs 
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tda thcTe PreffBrtS, each Plane is barden'd witR 
<ms ofailothcr MMi and Ihat Btlit Difference 
between tbi_ tot« ablbinte M,mmim of tlie 
Globe and 'that relatire or 'partial MmtMum 
witll which the Globe endcatours to defcend up- 
on that Plane, for if either of tbeflanes Were ta- 
ken away, anda Power was'.rubftitutedintl)e 
room of it ; then tho' that Power fuftain'd tKt 
Borden which prefs'd upon the Plane before, yet 
the Body ftill relting upon the other Plane, that 
Bane is prefi'd by it; an'd the Quantittes if 
ttat MsmmtHM by Which th« Plane is prdVd 
isCTidently what; was jnff now' afftrted. 'in 
Sate th«ie Prbpdftidnj tteefor<l, 'tis cettakl 
that the Momentitm by whicb th« Gb>be endob- 
Tonts to defcend upon the ftane DC, is =^ ; 
^s tfe Plane AC fiiffains. And the Minumum 
by whi^ the Globe endeavours to defcend upon 
the Plane AC, 's>=^i this the Plane DC 
fuftains. But the Plane DC SillainsaUbtbe .Mi- 
mmim G — ~; and the Plane AC fuftains 
alfo the Atnrnntitm G — -'I—. Therefore the 
whole MomintHm, with which the Plane DC is 
bDiden'd,U=?|-*+°;!t^; andthewhole 
Movwtlitm with which the Plane AC is bur- 
den'd, i5 = ^-t- 9;y'A . And the Sum 
■' -' '■■ - f I ■ of 
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of tbele Two Aggregates of Mmmtt (witB 
which both the Planes are borden'd) caftiiig 

off Contradidon^ wiU be = — "JXl ~ 

2 G = to twice the abfolutc Mamentitm of the 
Globej which is abfurd and impoftible. For 
the abfolute Mttiuttttm of the Globe is parted 
between the Two Planes; and what they fu- 
ftaln cannot poffibly exceed that. We are there- 
fore (as the excellent Mi.LiibMz. Hews ^iia. 
jjfl. for Wn/o»*. 1685.) to talie the Halfe of 
thefeSumsof^^wewt*, or(wfiich amounts to 
the fime) an Atithmetical Mean betwixt theni^ 

.„ . GxA Ga*-G«<i , .. 
And then they will be -j-~l — —^ , aad 

G«.^Gx^-GxA j^^ 5^^ ^f „y(.i, i, _ tj_ 
.a/ 2L ' , 

'the abfolnte Mnrnmim of the Globe., The Mn- 
■,».»i«i» of the Globe then, with refpefi to eicS 
Plane, is determin'd. Q.:E:F. 
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P R O B. III. 

Tm Potters fitfiaimng euh other tifou 4 VeSiUf 
*tU required to fad the Pro^rtion of one to 
the other. 

LET BClie a Veais, (F/G.\Xll) whofe Fa!-' 
dmcQt is D, aod let the Powers K and I; 
ading with the DiredionsKB, IC, fuftsin each' 
others Eorces,or be in Etjuilihrio aboiit the Faki- 
meat D. Produce the Lines of Diredion till they 
meetinA, and draw ADs'Likewife draw DE, 
DH parallel to the Lines of Direftion, and pF, 
DG perpendicular to them. The Fulgment. 
er fix'd Point D, is here in the Itcad of a Third 
Power, and its Lineof DireftionisDA, drawn 
from Dto.A, the Concourft of the Lines of 
Direftion of the other Two Powers t.aad K. 
The Veais therefore being held fteady by theifc 
Three Powers; Two of them (vyhich draw it 
with the Direftions from A to B, and from A to 
, C) deftrojr the Effea of t"he Third, which is 
to1>eimagined to draw it with a Direftion fro.Ti 
Dto A. For the Refiftancc of the Fulciment 
D (as the Vcftis is prefsM down upon it by 
theother Tvw> Powers) isas much as another 
■Power drawing it apwards, with a Diredtimi 
from D to A, the Concourfe of* the other Two 
pic^dions. Therefore (by Cor. II. of Thtor. IH.) 
F 3 ' Powcf; 
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Power I : Power K : : Sine Angle HAD : Sine ' 
Angle £AD (or.HDA) th^ it, as HD: ED. 
But now the Triangles HOG, EDF are fimiUr -, 
forthe Angles «t G and F are Right oacs by the 
Conftnidiun., ^b^uft of tb? Parsllelf^rsm, 
AED=AHD, and confequently FED=GHDi 
therefore the Triangles are llmilar. Therefore 
HP : ED": : QQ : FD, and coiif^oeutiy, Poww 
1 : Power K : : GD : FD j that is, the Povrts arc 
^eciprocatly as (he Diflances of their Lines of 
IHre^n front the Fulcimrat< Q : E : I. . 

Cor. I. 

If the Lines of Direction BK and IC were 
parallel to each other, agd pergecdicular to the 
Horizon, then GD and DF would be coincident 
with DB and DC- Therefore then the Powers 
wou'd be reciprocally as the Diftaaces (of the 
Foims of Application) from the Fulcimeot. 
When the Lines of Direftion of the Powers 
are parallel in the Vedis, then if iaftead <^ 
Tffo Powers, there were Twa Weights ap- 
pended to the Points B, C, the Machine won'd 
become a common UbrMf the Law <tf whicb 
woold be as in the foregoing CeroSay^ viz. 
T:\xtPmtiera (being mEqialibrio) are recipro- 
cally as their Diftaaces from the Ceptsr of the 
LthrM, Q.i t:\. 

From 
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Fig. 13. 
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■ fttwn the Explication of JAcVeakWe^fiy 
irt^oiit any further Trouble^ fledoce'^hc Pro- 
perty of the Wheel, or the Axis iq PintrpctiJb/ 
^ if DC be the Ratlitu ofthe^Axisto wWcIc 
tPtrt^h applied iaC^ aadDB t^e J7<((Jiwof. 
the Wheel, of outer Circle it ii^lf^ to which al 
Power is applied io B.> The Lioi GB thien may 
beconfider'd as a Veftis, of whkh the Fuici? , 
ment is Dj and the Power .laUancing. th« 
. Weight, that is, the Machiee beiflg held fter-* 
feaiy fteady and immovable,. tltSrJProporttOd 
of the Power tonthe Weight; fi'til be always 
as the Diftappes -of the Lines; of Direciieg 
firom theFylcimeetvD^ reciprocaBy^ that i%i-a% 
DB, CD reciprocally, or, whicli is all o^ 
thofe Diftances being the Ra^ij^ ^tbey will be,^ 
the Peripheries, of. the Wheel 4nd,ihQ Ax re^it 
pfOfaBy. Q;:g.:,|r 
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. From theTe Prmciples are alfo to be deduced 
the. Powers of thofe Vulgar Machines, SctOars, 
Piachers,Sh«:rs, Forcipes, the Crane, the Gira- 
btet, the Hammer (as afed and applied to the 
drawing out of a Nail) with varioos others-The 
Four firftare raanifeftly a Pairof VcSes, jdaced 
crofs-wife, and interfeding each other in their 
common FHkrum. Thus if «^ CDE reprefented 
a Machine of that kind, where h* Is the Obex or 
Body to be cut or comprcfs'd, then EJCand 
EC being ifflagtn'd to be produced diredly to 
* and hy we have here Two Vedes in a crofs 
Pofition, v/«,. DCi, and EC^, the common Fai/,. 
trum of whidi is C (the Center of the Rivet) 
and the moving Powers being applied at D and 
E, the other Extremities «, *, are applied to 
the Obftacle. From whence the Power of this 
fort of Machine is eafily eftimated. The Body 
and the moving Powers will fuftain one ano- 
ther, when the Power is, to the Difficulty or 
Re- 
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ReBftanceof the Obifade, as the Diflance of 
Mtt reciproally from C As for the Utter 
Machiaes, they ait more immediately reducible 
to the Axis ia Ptritrachio, tho' nltimatety re<^ 
fcly'd iatothe Veftis : The Power of the Ham- 
iner is, peiteps, equally erplioUe either Way. 



Tigas 




Thus the Power (F/tr. XV.) being appUed in 
A, the E«r&'ity of the Handle, and the Ob- 
ftacle to be remdr'd or drawn out in B, then 
the End C is the Btkriim or Center of Motion. 
And the Power moving in a Circumference, 
whofe Rudim is CA.and the Obftacle (.when 
moy'd) in another, whofe RtMm is CB. Hence 
if the Forces (of the Power, and of the Re- 
finance of the Obftacle) are reciprocally, as 
thofe Peripheries, or their refpeflive Raiij 
(which are the Diftances from the Fulciment) 
they will fuftaiji one another, and be in t^ui. 
Uhie. 
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' The Vcfiu «ftllc firib fort hu bgca Utheitft 
eKplain'd i and thkt partly in it feif; and partly. 
ttieMachin«, thatare nearly related to it. For 
ftell are all thofettot hare been mention'd un-' 
derthis Head,' ttfllefs aay one thidltsit mote 
pmper to itdocettie HaBBier (applied to tl» 
Ufes juft now mention'd) to the Principle of the 
reciirT"dVeais. However, teitwhichwayit 
will, the Explication of the other kinds of 
Veto will not be improper nor nnufeflil. 



Fig.i«. 




Let (F/G. XVI.) D be the Foldmea^ of the 
' VeftisBCD,and theFowers atKand H, whoTe 
Lines of Diredion are CB and HC, be conceiv'd 
to fnftain one another upon it. Produce the 
Line KB till it cuts tic in the Faint A, and 
draw 0£ parallel to CA, till it meets the Line 
RBA producVl in tbe' PointE. Gompleat the 
Parallelogram AEDH, and draw the Diagonal 
AD. Laftly, From the Point D, let fell DG, 
DF perpendicular to the Lines of DireAions 
KBA 

.......C.oogic 
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KBAaodACH. Itwinbeprm'dantogetlwr 
iq.bhe &me Maoneraftin the Cafe of theftr- 
mer Vt&hi- that the Power atH, is to the 
F<Hiec atK>as ED: OH; that is(becaiifethe 
Reaangular Triangles DGE^OFH, are flnih: 
lar J as DO : af . . tTherefore when the Lines of 
Oiredioa AK( ACnreppraUel, apdto the Per- 
peadicularsPQ,: OF coincide vtithOB, DC;: 
thet the B«wer.wil) be recipRKill; as tbofe 
LWB; thst :is, iieeiprocally as tte^ ESJlancts 
of the Points of Application frOB the Fnlcl. 
ment D. 



Fig. 17. 




... If inftead of eitherof the former, wehadtbe 
incunr'd Vedis BOC (.FIG. XVU.) propoftd, 
in which the Fulciment is at the Point D, and 
the Powers applied at B and C (aiSing with the 
Direflions BI, CF) futtahi oncaaother; the 
Property of this Machine will l)«,fQa;jd as eatl'y 
ftom the iameg^efftl PrinciplCr'- F^predo. 
cing 
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cug the Li&eg of Oireftioo tilt tfaey inferred: 
IhA, and then compleatiagttte Parallelogram 
HADE, whofe. Diagonal is AD: Aiid, Laftly, 
letting fell the Perpendiculars DG, DF, opon 
the Lines of Direftion, 'twill be- proy'd, that 
tbe Powers are as thoie Perpendictibrs recipro* - 
cally. Confeqoeatly when the Lines of Dire<ai- 
qaare parallel, the Powers wilLhc reciprocally, 
as the Diftances of the Points tf Application 
fromthe Fnkiment O^tafceain a Line pai^llel 
totbcHotizm. , 
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P R o B. IV. 

Two Powers nEii^ with given DireStQns 
fufitutting one another upon a TrmhUtt ; it 
is requir'*d to §nA the Proportion of thofe 
Powers. 

SUppofe the Trochlea (F/ff. XVIII.) firmly 
, fix'd by its Center Etofome Body that fup- 
ports i t, whhont any Motion. And let the Powers 
at 
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at V and CjWbofe Oireaions ate £D^ CS, fufttw 
oaeanother upon it. Produce tire Lines of Dit- 
region till they meet ia A,and eam|ileat the Fat 
nHetogmsAOEB,and let M tfaePerpendiculat) 
-EG,EH totheUacsofDireaioii, which beiag 
Tangents at H and G^ tfaefe Forpendicnlars wid 
i)e Radifi from the Nature of theCtrde. Thfiro- 
ibrenow(byCo»'.II.ofTi!w«'. IMl>Powcr atC* 
toPowtratF:: as Sine Angle AE&: toSdt 
Angle BAE i that is^s AB : EB, thdt is, as ED': 
£a But tiie Triangles EGB,'.£HDare(iniilar 
(for the Angles at G and H are Right ones, and 
EBG=:£DH, becaufe of the Parallelogram) 
therefore ED : EB : : HE: ,GE; and coofe- 
qoently Power C=Power F.' Q.;E:I. 

Cor.. 

If the Lines of Oiredioh were parallel, the 
Law woald be tlie fanie, as alio in this latter 
Cafe, ifa Weight werefubftitutedia the room 
of either of the Powers. . 

S C H O L. 

Becanfe the Tat^ent AH, AG,are equal from 
thcNatureoftheCirclc,thercfore Angle HAEr: 
GAE ; and fo 'tis prefently to be concluded that 
Power Cls = Power F. But to nfe the per- 
tiendicttUrsfrom the Center to the Lines of £H- 
redlion 
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rcaioa U aOt otAy equally filaa ml demoiiA[» 
tive, bat al&BMstbod TafttF noK general, 
at heiag aj^McaUe to oth«r Mactuoes wberea 
Circle is of opCooJIdenitiQO, and totheCafeof 
parallel as wcQ ai cottveigiog Liatt of Diredb- 
bu. Ii^aaccsof this were gived ia tbc Veffis 
Libra, and Axia in i'^vmrifw. TheTrocfalea 
it,fel£isaoP<lNrthanaVeaii. And theCalfe 
lOft now coBfidcr'd, is ooothertfatn^diat of a 
Vedis of the firft kind, in wfaielrttw Fnlci' 
loeat is cqaally diflant fttaa eadi Point df 
Snipeo&Hi. 
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" w ''■ ■ ■■'iiJ''- ■ - ■■- . 
. p Ro B. „,y*„. ,. ,. ;.., 

Tm Pojven t^ing with givin Dire^ions, 
fujlaimng * Weight hy a Trochlea ; Vjj re- 
quir'A^o^ndth/Vrofortiin of either cfthofe 
Pomrs n^tbe fVeigh. , * 
'\ I 

LET the Pow4j:s(f /^.,XIXO at A and B (or 
the PoweratA^,and fokieOblhde well fix- 
ed at B) fuftafe th? Pondm Hy the Rope AEDB. 
The Line of Diredioiio/ the Pondm CF pafles 
thro' C, the Center of the Trochlea ; and thofc 
of the Powen,: which are ^fijand DB being 
prodoced,cDnciir in F. Then by Car. llTheor.lll. 
Power A: totl^ fxpfiDded.W^igbt ^:^ $ipe 
Angle CFD: Siae Angle EFG, But Afiifnd 
BD being Tangents, 'twill etfijjf he. prov'd, 
that the Angles EFC and DFGar« equat/ ' So 
that the Power is to the Weight, as the ^in^ 
of 4tbe Angle made by theLwj^ofpireaiM . 
. to, the Sine of that ^pgle it fe^, ,. Q.: E rl^ J 

. ■ C O R^- ., . ^ 

Wheo the Lin?s of Direaion EF, DF, are pk^ 
rallel, then EC and CD, the' PerpendiCDlats tb 
them, will lie in one Right Liirt. Aiid^ this 
will be reducible to a Vedrs of ■ the Ifecond S6ft, 
where one tower isapplied between the Fulci- 
ment and the other Power. CoiifequentlfthB 
Power 
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Power at A will be to the Weight, as the Ai- 
im to the Diameter ; that is, as i : 2. 



Fig. so. 




P R O B. VI. 

Tw> Pinters M£f/ng with gkien Direttiont, fu. - 
' fiumiigt Wt^ht (xithait t Trochht) 'tit 

rejair'il tofiul «b>t Pnfortim thej huftO 

one another. 

LET the Itewen (HG. XX.) at I and K,wHoft 
Direaions are KD, and ID, fullain the Fob- 
tiiu D. Prodace the Lines of Diredioa till the; 
meetintheCenterp. Complcat the Parallelo- 
graiji AEDC.'^henbj Oir.llTheir.l[ltbe Pow- 
er at K, is to the Power at I;: as Sine Angle 
CAD : Sine EDA : : AC : CD, or AE. or which 
isallone, they are as AI-: AK; theLinesAK, 
and AI being Perpendiculars from A to the 
liijies 0^ Qircdion. 

Con. 
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From hence ofte may eaiHjroimpate thi^oW- 
ers of tlief« ilhemb*, which th* tktn'd' Sn-eii 
conCders,' ia order to the -Efthnatidri oF" ffle 
Forces of the Murclcs; and ^Hac, wheth^f*^ii^e 
or A>mbm'd together io'iChiitis, ■Htcording" fo 
all the Varieties mentidnM-iafeVersff^ft^jit- 
tions ia his excelleot^B^' J^c' Mkffi^l^fP^a- 
littm. ■ FtM'the Proportlda^jfnhePow'mti^ji. 
!y toono ondthtT,' JHifaHS'to'the'tJi'ftVi^ 
of the Weight, is' fiafiir dttJurtdJ PftjW' ^t 
Thitd'General n«M*'thit ks^befei^fo'toftib 
qtioted-a^dy upori tJ^ofe-Occafidilsf - ■^-' -■» 
As'forthe Powers of. Hie Widdge^artd'tWt 
Screvr, tho* they Bfonof ftSliiffledi^ily'aiia 

' direaiy explainM, from ■ihd: gonetal Pfiatlffe 
of the Coml?ofitiM of lFpi»os; lis' tfcoft«t«Ws 
that we hare confider\f i yeLlSwyareJoet^dtM 
id it, beiD@icibeTedwed|(>MT»!'ofitV]ft]dibr 
ochet ^t is:iinmediaeelyod«n(»iftraRdiAdih 
thence. -Thuslbme FeQ]ile*havfeTeffiBrVt'b9th 
theft ^FacuUies to that <^?tliQccm5id'dJ1aiiej 

■ wfaileothers(whater«rthbyidx^ii-ith'A6 Skte'ir) 
have reduotd the Wedge to la sliioMfrMfeah. 
Bat I.am. iattsfied I qo' tdfa> better iivthisiMM- 
tcr, thad^<vgive IVIr. -Ntrntfi^vitAitxitai^f 
theoiy-iaail nfcntbc^xf^nfiiQhiQfitttftWe^ 
t9 ti&i'si thcrBodyiprcittte n^Kij^TiHitfjeBiiltii^ 
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Planes making an Angle with one another, and 
make the Screw np- other- than a Wedge im- 
peir4 by a Vedis. The celebrated Dr. lV*Bit 
daiJK/oi the ProfttrticB <tf theft (m «f tte reft) 
ixom hi& ga»rel frtf. which is Pref. ^ . ciMf. x. 
.o£ idiTttd^pi MaM. But from whidi^T«i- 
of thcfe Principles a Mm Won^l txplaia the 
Foffcrsaf tliefe Macbifies, he i^iU omk fi>the 
i^mcConclofiom j:«*'jL. For the Wedge v that 
nbeatheiiBpelling F^regs to the Ktfftftaace of 
the Obftacle, as tjie Tlwknefs e£ the W»dge, 
to^Heightofc^fame: Afld for the Screwy 
that wbea the Hmt ttot earns the Screw h to 
tiieJV<^i9aBce of tbeOhtbde, 89 the Interval 
of the. Two immediately lUGceedifig linings 
■ oj^the^^al, to, tteCJrcomfereflcedefcribed 
by the PpWer.i4«KjeConvcrlionof the Screw: 
ll4yi!thatw!Sieait isib, the Powers (in thefe 
tMajchiqetJ will b« .eqoiraknt to the Rdiftances 
<rf th? Otift«l«s w <if «ic may &i expreTs it) 
^tre VriH be an ^fM^^riMM of Forces and Re- 
Mv&fS- Or, as xwr Great Aatbour exptdfes 
it, -wiiea the Forte by which the Wedgenrges 
the two Sidesoftlieclefi Bodies is tptbeS^orce 
of dK MBliet span the Wedge, as the Progters 
of The Wedge iccordiiigto the Decemiiiattoa 
of the Force imprefi'd upon it, to the Velocity 
with whkh the Parts of the Body give way in 
^be Wedge in Uae« p«rptadicotaf t» theSirfes 
oftbeWedgc-, or!ii(icatlwR»ceoftlitSCrtff 
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top^ the Bodjr, is to the Force $f tbe I|«Qd 
tfaiiit tarns it loond* astheqF<9)liiT Velocity pf 
tfac Handle, to tiicpFc^eflfve Velocity of t)ie 
Screw towards the coinpr^'d j^Pdy j thea 
there will be an EqitilihriMmf or the contra- 
ry Forct» aqd RelUHapes wiUfaftaia one ano- 
ther. 

Bat this holds true iaafi Machines whnfo- 
ever, that any Agent and {^tieat, Force and 
lUfifiance, or contrary Force and Forpe, are 
then eqaivalent to, and will fuftain one anp' 
thcr, when they are reciprocally as their rc- 
fpeftive Velocities, cftimated ac0rdiqg to the 
proper Diret^ions and DpterniiiiatioQS of (ho|e 
Forces. For the Aftion of any Agent being 
eltiraated by its Force and Velocity foqjupSly, 
aitd the Re-aflioij of the Patient or refilling 
Body, eftitnated alfo by the Velocities and t|)? 
Forc?sofRe(Iftancein the feveral Parts (^rifing 
fromthelr mqwal, Attrition, Cohaifion, Wpight 
or A.cccleratioa) then Aflion and Rc-afiion 
Aall b? equal to one another throughout all (he 
ftlachiries imaginable i or, in other Words, 
there will be an £j<B7i<h>m. The whole Bufir 
pels of Meehfmicki may therefore be brought 
intoa very narrow tompafs,and t|iePowei-sof 
all Inftnimeats whatfbever are included in this 
oqe^eneral Anak^ythat follows. Le^t/i. r. ex- 
■prefi any pQwerSyinovipg Forces,prforcesani 
■Rejift«)?es ; Ipt the Velocity qf j>. be ej^pr$fs'4 

Qi ■ ■ -' by 
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i^yts,- ahd that'of r.by«. "Thenif/:r::»:«,- 
■We contrairy-Fbrces will iuftain one another, 
^biraofe' (upoD this ^upp6fitioo)_ f^m = >■«». 
'Therefor? if ^'<w > rxn-^ that is, ify >-^» 
then the Eorce p_. ihall overcome the Force or 
Refiftancer., Hence in any Machine the Pro- 
blem may .be .fol?©!. To Twvt * given Weight 
Xmr to.ovfrctme Agivta Refifi^fici) v>itb m given 
Ffrce. I ; 

And this one Application alone were fuf- 
ficienctolbew, how true and certain, how ge- 
neral aad extenfivc that Third Laa of Motion 
is, which tells us, that Re-aaion is ever equal 
%Q A^^ion, <^c. Bqt this is hut one Inftail<;e of 
the Ufe of it neither ; there are feveral others 
befidesof no lefsConTequeQce.and Importance 
thag this, which t|ie Great Author himfelf 
has conlider'd, and liis, and fevers^ other Ex- 
amples relating to thofe Matters, bare been 
. very well and largely exj^aiu'd by Mr. Ktil; 
upon which Account I Oialt fay tlje lefs to 
them. The fame ii^genious Ferfon lail men- 
tioned has alfo in a la|e Book (hi$ Imroduili^ 

to the trne Phyficks) made (jfe of the SeCQfldZ«m» 
of Motion as a Principle fo ^Itablilh fomeim* 
portaQt Theorems .upon, relating tO; Accele- 
rated Motion ; and the fame Law will.be of as 
great life in defnooltrating all t):e cou^^iqa 
Theorems about equable Motions. But .we ate 
'now to proceed with theCpre/f«rjwbfthofeZ*iFj. 

St<OBd 
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Secprid Cvii.oi::L A KY to ibe' Lmfs 
of Motion, I . .''[ 

T/te ^M^ity tf Motion^ which aifijhi ^j. U'^ 
I ^fsililg the Su^ iff the M^ionjm^rds the. 
.' fi^wPoPtty or the Difftren^e nf'^thcfema^ 
■Mtamttrds amtrsrj Pdrts^ Mmof^ebtagediyi 
the j10io» ef- Bodies om upon OKCthert - - ■ 

THAT is,;if Two Bodtaa-Cmoyiog t\p^ 
towards;. the- fame of Qolitr^ity. Paitt) 
ftirike each other, the Sum.',o£:ithe Motiotis 
made towards theiiime Part, add the^I^f&renc? 
of . thofe madetOwiarda coatrary Partis!, .fviltk« 
the feme after thtf Stroke that they were be' 
fori. Let B, * be Two Bodiife,^ Vsr thrf Veloh 
Bty.ofiBj.and -Ms^.theVdocityof:*, S= tiw 
Sum of the Motions (made towacds the Xwe 
Part) D— the Difference of the Motions made 
towards contrary Parts.' Tis plain, before 
thcfe Bodies fhikeorie another, that theSnra 
of the Motions towards the fame Part=S,^ is= 
BxV-t:*'*v, (from that Gomraoa Principle that 
the MementHm or Qiiantity of Motion of any Bo> 
dy ts^tb the Parallelogram under the Quantity 
of Matter it contains and it& Velocity) and the 
Difleceoce of the Motions towards contrary 
Farts=D is=:B« V— itv. Suppofe now the Bo- 
G 3 dies 
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dlM B anditottrike oue another, and let the 
ASioli of B upon Hx put = m, the (U-affion 
of i upon B=»,then afier theColtiflon the Moti- 
on of B=Bx V±/ii and the Motion o{k=i»v±m, 
and confequently theSomor Diffirence (=S or 
D) is = B'tV^:^ ■+: *)(fl^+^, in which fistpreC- 
jlofi the Qsadtities m and » Waft be alK^fted 
*ithdilRt4ut Signs i that is, if l*be poB«i»e, 
« will be negative, and ifaiwpofitiw, wwill 
be nejati»e,l>eBiire the Oireftiont of the Afti- 
on and Re-adion are contrary. But (by the 
•jdirf X-iu •/ /!*<««) Aaionii ever equal t(J 
Re-aSioo j that b, the Qiaatity «=-«, '^r 
n^-'-ra. Conlbiatatly, (hblKwting— »intlie 
room of m, Bbd -^m in the room of »^ th^ 
wiB deikroy one another, and there will iv- 
main B^V-H'tisiS, and WV— i»««/=D, the 
fame ValaeS'as Ij^fore. So that the Sum or Dif- 
ferenci of the Motions is the fame after the 
CollUIOll that it was before. 

From hence the Laws of the Collifton and 
Motion of Bodies may be ealily and oaiTeifal* 
.ly computed. 

Brfit In perfcdly hard Bodies j in order to 
whichit'saecedary that we premife this 
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y t hfiipoij-friklfMriCU] ufon mother, 
ml>etl>tr:ihSt tfsrwHtiibt Strtkiaiiub 

• ,1 hUfiW'Mr "■• *mit'mart.finfytamr4>. 
the fmt: Ssuta^ iii\ l»SU}, ttxmH thi 
tMrtijSat (mti t: l^s Mofidn'} J^er 
tht SlnkeihefpMi^'iimtimMii fimt 
Degree c^ Velocity, '.•',, ■,,■. ., 

T 'ET<!» Body B ftrlUe ififealy dpoli *. t fim 
■I * (by- the Second 'i<*w (t/^o^wwy^he Body 
frIhair-inovQ according- to the bireiaioji of tire 
force impift&'d apon h by the Body 6 i the 
AdiMaad-lQfblcQce of flfl chrcuiiqacent fiodies 
being fappofed to be remov'd. fcotf'fcifliidi 
HKWeffldwer tfijaB, beaoftof BfaDeiwing it; 
norcxiit Jnsrefefter, \Boce(by tlie (iy^othe-, 
fis> we remove all otitir Canfts of its ftfotiob, 
beOds^ the impelling $ody ft ThertfireiSt 
Bodies B and i Ihall move both with the'lSine 
VelodtJ*fter their CoBiflon; 

from hence therefore to find true the Value of 
that comiDon Vj:locity, with which thft Body 
ihall moye after the SCrpke : 4.et this common 
Velocity be pot =!• Then 5=6" V-l t«t>, and 
D=BxV— tx^, before~thc Stroke j and alfo (by 
Cer. II. to the Laat of Motion) the Values of S 
■ail4 D continue the fame before and after the 
G 4 Stroltc. 
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Stroke. Bnt after the S5bkeS=Bx;^-i-I>xx, and 
D=Bxi.-*>j.. ■niei«fore£i^ji^' = i, the. 
cannon yelocitjrfor JheSom .9f the .lytatiou 
^ia(kt^;^aj<isJher»i4»Bart;aadt4Sg5p?=i, 
the:anamsii VeHjcfty fcrthe'DijRfmceiof the 
Matiba»4llflde.t»wjnl»co«ltrdt7 farfk; ' 
Hftena if the Bbdjr fcwere qiHefcmt, thta 
*ft.V aa-ft "i =^. ttrat is, -f YV V: B-W : 
B; the Velocity before tlie Strbitc'istothataf' 
teTjiit, as tlie,5um;0ft|ie;TjW0:.Qqfliesi tot^ 
njoviog Body/. .Tlve'fsf(jre if B=4, «>ee.v\.i: : 
i:,i j.thatij, if tli^ Bodies are ^ual, ,tl|e Vei 
iocitysftfirtbeStrolsewIllhe half tin. VelpcitT 

pf jte *e^y. tiMJ !»*s.,fnpporsd is. nbtioj, 

!«f9r5titSvoke.. .,-, i . .,.- 

:,lf^T.*l>J V.be, lijitli of fome,je!il Vain;, and 
aUb;,if,i|=T^ thea,(fbr the Cafe ff.the Sum 
g^'fjlfj^^ia towards tif fime;ParO we haye 

Tjj./r f'^'^.'-'V'i '''" 'Si.the^Veloci- 
ty after tile Stroke pi^thtSum of th;ydodr 
ties befiirethe ^t'lif^?. For the .Cafe «f the 
piii«r^?e.of Motiqo^ towards coiftrary Parts, 
i»e:iB7« ^" tsx, «r t = t2; in „tich 

tafetlieyelocity'afi'ertheStrole is ItheDif- 
fei'ence of the Veiicities befott it. 
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^umveriktly, kt the the Bodies be in ai^ 
.-letb/tf'whatfoeTti-, the V^Iae of ^ Win be dete^- 

•0^10%' ^uppqfelB: h' i: j: j."tl(eft> '=^^ 
which Valae fubftitute^'ln. xi» JEqnatioiLahioVB; 
.wMl,giyftlie^:y-itli»«,rpf.f^.ia-.thisii general 
Sup^fittpn. For-ttKD .w« fli^I.^njj, k. :i$ 

^^ (for tfie-lGfle-of the'S(idi%f Moti; 
ODi tdwarth dtflfiini^f art); anl tis± ^Pvl^£* 
(for the'ore o^'tliet§ffcreac« bt Motions tb- 
warilscbntrtry Parts.) And if we fuppofe h 
^uikceat(as before) and coJiTegileritly ■u =ri' 
"' ^' ■'■ ' *BV '■'•^''■' ''■ ■" '• '-!'. ■" ■- ■' 

r" iQ-the GafeofinlieDiffciiflnceof^Motioastc*-' 
•waAlscontTary 'Partsj if we putstxioj thatii, 
if the 'Bodies, zfi^ tfecrr rautimt Collifioi, 
•fflvtHo Velocity at-all, ^or the-owtwry Moti- 
ons have deftroy'done aaother, thetf ^^^ r 

sPt..VB^f>^y.^^t* »r. (beraufeofjJijxB:*) 
B^ynsixv J that is,' fi:i t : : 14 : V. So that the 
Bodies being MeciprctcaHy as their Velocities 
Cwhklx makes the. contrary Mooanta equal) 
ttftef the Stroke they will lofc jH their Mo- 
tion. 

And having thus detennin*d*what the Velo- 
citjr nitilt beafter the CoDifion of ^ny hard Bo- 
dies, there will be no Difficulty io finding the 
(■ ■ - , M»- 
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Mtmmoi or Qpaatitiea of Motion b each <& 
the ftriking Bodies, after they hare thos ftrnck 
Qoeaootber j for there is no mpre to be done, 
but to multiply the commoa Velocity into the 
Magnitude ^ each Sody. 

And from hence we may «Bfily determi&e th6 
Maguitodes v& the Strokes made by the Colll- 
fioaofone hard Body, with aaother, and fo-ar* 
rive at thofe Thnreou which the celebrated 
Or. WtOit has girea ns tetatms to this Matter, 
in the Chgf. of Percuffioq, which is the i ith 
of his admirable Tiaft, Dt Mottt. For (accord- 
ing to the .^.ccoonts of that exccDeat Perfon) 
the Magnitude of any Stroke b eqniralent to 
tmce the 'AAnuutMnt, loft from, the ftronger of 
the Two £ddi«s that make the Shock (tfaae is, 
fappoIiQg ooe to have more Force than the o- 
therOBot by the Roles above deli»er*d wo cin 
find noinriaHy what xhsM^t/antiim of any har^ 
Bodyisafter it has ftruck another, and the '^«- 
mtntum before the Stroke being known likewilej 
'tis plain, that we can find the DifTercace be* 
tweea the latter ^nd the former of thele A^- 
mfiaa ; and twice that Difference is determia'd 
(Prop. 5. (^ the foremention'd Chttf.'). tO be 
equivalent to the Magnitude of the Sttokt. 
For the Dodor brings into the Account ofUie 
Stroke^ not only what the ftriking Body lofes 
iHit alfo what the Body that is ftro^k receira : 
Both theft (he fays) are the Effeds of the Stroke, 
and 
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ind coorequcatl; the M^idtiKhof i< Isr tabe 
eltiimtal iri>iiib«tli;tiig«lK!r. . i 

Here therefore I will ion iMsFliiKipIt d«- 
dsce Two oiHimtt gcaenl , 3>mvMf^ Atim 
TvbeDcc the. Reader may rerjr ealily draw the 
ttft himfelf. ' " ' * 

Ufiog the 3yaM< abffoft;; let thcBodia 
B. >. whQtberflqttiloraiK9nl,aiMrBWith'aiiy! 
VetodtiesitawatdstlK raoKaEait?) antlettte 
Body t. go before, and the 9odf B. cemeiafter 
witha Velocity V. greater thaii a Hw Velocity 
of the.fonner. The eomfaoa -Velocity after 

the Stroke' (viz. t) = *^?° i therefore the 
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MoHimim of Bafter the Stroke,is= ^b+?*° ' 
but its Memtmitm before the Stroke was= BV, 
therefore the Body Bfaas )eft the JUmui^Mm 

BV-^^=8^. B« the Body* 

has acquired jaflninach., ipr its MmMtKm 
before the Stroke Tras=^,aad afterwards 'tis— 

1^T^> t^^fo'c^^tiasgottfntfae A^/iMMM 

i»^-t.= ?5^:-Co„re^eotir. 

*'^^~%BtT j,_ the Magnitude of the Stroke. 

;B»t'tUeTkteM,thati5^^=|l^:BV-By :: 
1 1 : BH-i j dat is, the Magnltsdeilf theStroke, 
is to the Mmtmrnn of the foIIowiDg Body (B) 
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carried irttli tlie BTfirredce oF' die Veluiitis;' 
as twice the afltece3eflt-Body-(*i)'t6 tbe A^re- 
g«e<S(')>«tht>ietoaies 1=1 ...j:- 

Inlilieillaiiiler, 'if - theBiiJSis mdv'd towards 
»n'irai7 Part^it wiB i)e'foDnd,tlMt iSS^t^i 

BVi^Bo 1! 2i;ftf«^*tatiii*hc Magnitude of 
theScroke, wou!di»rto!tbe MtpttithDs of either 
of thCi Bodies t,£r^.B) caniedLnith- the Sam 
of .'.tlM Velocities^ as twice-tbeothcr-BodJi 
(«i»n*) tothsAlgregnteofbdtktiieBodies. .. 
.Andfrom tlK&Tita Tharmi oacimjia- 
duceany of the reft, accordifl^ to tile Nature 
of tficSuppoJitiohmade. 

' 'C o.'k. I. 
Joining the Refiiltof hoths tJiefe Arato-- 
gies together, it follows, that "^tljii? s 

4l^ai::BV-B»:BV+Bi::V-*. 
V-Wi that is, the Magnitude of tia^ stroke 
So the Cafe of Motions made towards the fiime 
Parts, is to the Magnitude of the Stroke in the 
Cafe of Motions towards contrary Parts,' as the 
piflerence of tlic Velocities itHiifttan- ijp- 
I»lition, to the Suia of the Velocitiy in the 
latter ; that is, as the relative Velocities of 
«!« Bodies iaiott Cafts after thecaililion. 

Con, 
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In either Cafe coafider'd apart by itfdf,'*tis 
plain, that Whatever the Velocities are mth«Ql 
felves, yet if the Difference, or the Sum of them 
continues fiill thciame, the Magnitade df the 
Stroke fhall ftin be the fame alfo. ' - ' ■ 

And therefore it follbWs, thdt the A^^i' 
tode'pf the Stroke is eyerpro^rtionaltdtfie 
Difference or the 'Sum of the Velocities \ 'ttAt 
is, to the relative Vefocitir of the Bodies^ 1^ 
whichthej coiptf toward§6iieanother. . ' 

From the Laws of''M»tien in perfcdly fiartl 
Bodies, we come to confider. ' - - ■ ; 

2. Inperfedly Elaftick Bodies j and here 'tis 
AecelIary.to.-preilurethis , 

. , X B W -**. A. . 

That if Tm Bodies ferfeSfly Elafiick firiie 
one another y their relative Velocity eoatt^ 
nues the fame e-fttrthe Stroke, that it ivas 
hef<fre. 

FO R the Nature of a Body perfeflly Elaftick 
„ is to reftqtc it felf with a Force equal tt 
that by wbith' it was comprefs'd. BlI^(iathe 
Hypotlicas of t)ic prefent Lemma) th^'C^ai- 
prcffive Force U no other thaci the Forceof the 
Stroke* 
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Stroke, by whicji one of tl^ EUfiick Bodies 
Ihocks the other; 

Mow tlie Magnitude of the Stroke (by the 
S<scpiidC»'.foKgoug)arifesfroin the relatim 
VeiocitJ of the Bodies, aad is prppoitional to 
it. Coniegaeatly the comprclIiTe Force is pro- 
portional to that Velocity. But tlie r«ftitative 
Force being e^oal to the cooprelBife, aSing np- 
en the fime Bodies, Jtall produce a relative 
Velocity that bears the Sum Froportipato it, 
that tbe reUti« Velocity before the Stroke 
bore to the cowpreffiTe Force i therefore it Ihall 
produce a relative Velocity equal to the former. 
JUd thcRfeie the Body's after QlUiliDn (ball de- 
part from each other with the larae. Velocity 
(hat they came towards one another with be^ 
fiire. Q,:E:D. ' 

from hence now to detennine the ^Velocities' 
pfElaftick Bodies after the Stroke. 

All the other Symbols ftandSng as before, let 
the Velocity of the Body Bafter th? CoUUion 
^ pot=Jc. When the Bodies B. k move to- 
wards the lame Parts, then their relative Velo- 
city is =V — V ; and when towards contrary 
Parts, 'tis = V-l-v. Therefore (by the forego- 
ing l^emma) in the ^rmer Cafs, the Velocity 
of the Body *. after the Stroke UbII =i-l-V— » i 
jfld in.the latter Cafe it Iball = VH-k^-i . But 
Xby Cw. 11. to the Laipt vf Meting the Sums of 
the Motions towards the fame Parts, or the Dif- 
' ferenqis 
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^traicet towards contnry Fxrts sre aqori, 
botb before aiid after tbe Strote- Tlierefore 
fiV-hki = Bz.'^hz.~\'hV--bv, in one Cafe, and 
OV-^=Bt-t-iV^-*^^^-it, in the otter. 

Therefeee;E. = ?5t^^=^, la one OTc, 

'aod*=^-5^::^i^,iatl«oth«r. And pat- 
ting tbe Velocity of the Body h after the Stroke 
=:>i we hare , <=;:+V-*; = ^^^X^. 

in oneDfe ; and^ (=t-l-V4-T;)= *— ^r;^-^. 
. H4 the other Gitfe. &> tint we have thefe 1 gene- 
,ral Aaalogies, vix..x.,iy:: BV ~\- y.bv—bV: 
'ifiVrf^t— Bt/, w^hcn the Bodies B.andt. move 
towards the lame Barts \ and t ; j* : : 8V— 2*t» 
—iV : 2 BV-^B^/^-H', when the Motions are 
made towards cuoltrary Parts. . And titde Va- 
lues of z. and y do giye ns Dr. WaSii^ 9th and 
iOth Tro^j. Chap. 13. Mechart, 

And <Tom theft genera! ErprtiDoiis itras 
.ifo^i6d, all tlie particular Laws are ea% de- 
^terniin'd. 

£x. gr. Suppofe the Body h wer^ qnieTcenti 

- then vzzoy and. conliKiuently 8.= Ife^, and 
55^ : V : : B-* : B-ht; that is the Vdo- 

. city of the moving Body B, afur the Stroke, js 

tfi'^z Vflocityithadbefprf, as theiliffeixnce 

of 
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of the Tiro Sodles tt the Sura of diem, 
(uffngthtfamc Siippofitioj])>= *?^ , and^^; 

V::i_B:P-i-*i that is, the .Velocity ,of the 
quiefcent Bodyi after .the .Stroke is to the Ve- 
locity of the ftrikii^ Body, B before the Stroke, 
9S twice thefliFiking Bodjr, to the Sum of. both 
Bodies. If B=^> theii&,.fuppofedqu|erccqt.as 
before, a- will = »i that is,' the Body B after 
the Strok,e will itOs allits Motion. And all this 
Dr. tr4i!M fli^ws Pnf.^ Z. Chsp^ 13. coaf^rning 
Elaftick Force and Refieflion. ~ ' 

Sai^)Qfe h=hy «ul that tfacBodies raov-d to- 
wards contrary Parts^ ^hax.f.±*^ ^p^vid 
^--"d^i Vutbecaufe B=*j therefore ^^ 
_.-r*??* Sb that after the 'Stroke, the Bd- 

dies (hall mutually interch^ge their Velociti«, 
.th<jBQdy.Buaipviii5 witljtlw Velocity of i be- 
iore the Stroke,' and the Body * with the Velo- 
city of B before the Stroke.' And that they flifjl 
move tow.ar.ds coptr^ry J^arts is maaifelt^y Cp 
nou^ figfljf^d by the Difierehce of the Signs, 
fo^iti?^^V, and— v. -And this is Prof. 7.' of 
the foremention'd Cb<y. .•_ , ■ 

Suppofc again B = t, and that they mov'd 
towards the fame Parts, the Body * goidg be- 
fore with a Velocity — v, aad the Body B do- 
ming 
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Bdng after with a gRater Vekjcify, viz. V. 
Tha. ;. = ^, a„d, = +-i5^; T|,i„fo„ 

after the Stroke, t^ Bodies fiiafl move with the 
Velocities they had before the Stroke, alxeiw 
oateljr takei^as it was in the Caft foregoi ng, oih 
ly with tMs DifTerence, that tbCTe thejr taw'4, 
towirda contrary Parts, and here towards the 
latne Parts, as is plain from the Identity of tho 
oftheSigns. Andthisis/r«^tf* ■ -.,,.. 

If B=^, but the Body h be fuppps'd qtilercent ^ 
the9z.=ff, (for in this Cafe v=:«, and j^— 0,aiid 
Wcaafe *=B, , then BV-♦V=^ and fi)T*e whole 
Value of z,=0 hot j^= |^=|^j:V. Sothat 

after the Strokie the Body B at firib is Motion 
ftalt qoiefce, and the Body h at firft ^akKenc 
fliall move, with^ Velocity :^ V, the Vdocity 
of B before the Stroke. And this is Pr^. 5. 

JfB were =i, and alfo V=:w,aod the Bodies 
moT'd towards contrary Parts, ^eo 'tis plain, 
that t= —V, and y =.-| v j that is, the Velocity 
of each Body after the Stroke is the very fime it 
had^before, or they are refledcd each with thole 
Velodties with which they meet together. 
Here alio the Diflerence of theStgnsdifbovers, 
tivt the refleOed Motions are made towards 
contrary Parts ; and the Nature of an ElalUcic 
Body (which eVerreltores it felf in the fame 
Diredioy according to which it was compreft) 
H as 
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as.plaiiil]^ Qiei^,tl)9t the.Bddiv wiU.qiOTe 
ia the very faiac flight Lines after the SttQke» 
tW they' did before. 

AgsKiVif'**'' B=», oM V=f, yet if the 
thtSodtmblr' ocipirocally n thtir Velocities ; 
ttalt iJti'-'if-'esi':: v. V ; in tHis* Call alfo afi 
ierthe Strdlce they IfaillniOTe towards coatraiy 
rant with^tliiihe Vfelftdtiei they hid before: 
W*rince'(byttlo*ilpl»litioli) B<(V=*«»,iherc- 
fore (the Motibils beiiig miidi- toward* «>n- 
yrkryl'art^)'ifliall=;~'^^Jild^ Ms; 

i8>^*;«^M..Va.di^ 
=rfv| tliere^re the §cxlies ft^ inovt'with 

ti»ry;f0pt4if<^«r tbfir Coflifloib Aad tldtA 

?»VJb.^'l>fe!!iie,&>Kn»P.tioii!d'C*«pj. . •■■' ■..'. 

.. ^^^i^aowcbdfidcrM.therejaiticularjijjtWS' 
of l^lbliitfl ,t .proceed to ' . . , , .^ ..._ , 
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■ • ' .■\:vn ^ ' . ,: ...■>L n™. . I -,■: 
Third CwR'o t tiA«« «i thf^autgl 
Laws of Motion or Natufe?"''"' 

StAte,ff'Moiton'or'Refi'iytke'4^iim 'of 

■ ,- .::«IU.i,:-^ :i.i oA 1* ■ ' *; iiAliP 

(fitti'ng^df.ae^t/rfilff^^ifm,^,^. 
fedimtffts) the'ctmtmon Center of Grnvity 
t^ all Bodies tSiing mutuaUj ttpoadmiiih- 
^^}thir^ eitSr is at R\ ^,': or is novUupi- 
formlj in a ReSfilineai Path. 



The 
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Tbe OefflOD0Tatioa of this Cmt. will be 
«ter, cpda the ualung ont of tfaefe^Tfro Pro- 
portions. 

K. Unt Bodies ii»7lngiutif6nnl]r,«ther to- 
wards the iame, or towards contrary Parts ^ 
before tbey meet and ftrike one another, tbdr 
common Center <>f Gravity will cither quieftc^ 
or move unifbnaly in a Right Unc. 

.Kg.2l. 

Let the Bodies (F/C. XXI.) be A. B. their 
cbUiDiioa Center of Gravity C the Dift^ces 

■ of tlieir Center' of Gravity from that Pbint, 
AC and CB reQx>^''°Iy- And let the fmaU 
(xtters denote different Places of the l^e 

.'Bbdi^ ,and of their common Cedter of Gn^ 

£e canmon. Center of 
A:B::BC:'AC,ftoln 
Nan if the Bodies 
g. mi.f anditwere 
:,orA:B::/C:«C; 
•.^c& to thelimePqint 
becanfc A»^C=:e><;C, 
:^e comtQon Cienter of 
[ce. So that in e^ial 
iry Parts, whether the 
;T ,. Be: 
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Bodies go from, Or come towards <uk aaother, 
tbe conimon Crater of Gravity is ftiUatreft. 

Bat if the Motioas were fo adjofted «> each 
other, that A: B >^C: *iC, orA;3 >/C; 
#C,that;l^.AVC> B^f QorA't'C^ B^fQy ^ 
theij r^nie Point as It betweca ^otd aad C, may. 
betakca To, tbatA^'^A m^y =B*<;'i V aod thea 
'tis plai%|that the Point 'I is thjccommoa Ceater. 
of Gravi^. Tb^refotei^ this Cafe, the com-, 
moo Center . of Gravity has ' mpv'd from th'9 
P<untCtothepoiQtl. SoUHewUe it might bi; 
ftowD,thatifA''<'C<BXfCQrA'**C<B«/C, 
then the commop Center of Gisrity wonM be 
in ^me Point as h betwixn^ or/aod C, and fo 
to have mov^d the Space C ir. So that *tts mb$ 
clearjthatinnneqaal Motioas towards contrary 
Parts, the common Center of Gravity moves in 
tine fame Right line together with the Bodies 
them&lres. Agaiq,if tb; Bodies move toward; 
tb(lame Parts fvith any Motions wbatfocver, it 
b maqifcftfthat the common Center of Gravity, 
jnoft n)ove alfo. Let the Bodies A and B whofe 
common Center of Gravity is C, move from tb^ 
thePlac^ A and B, into ttie Places e tad£ j I 
fay, the onnmon Center of Gravity cannot b^ 
now in the Point C For if it were, then it 
yrou*dbeA:B::/C:rC,tbcBodiesbeii)g \n 
«and£. ButitisA:B::BC: AC, th(;Bodie$ 
being in A and & Therefore it wou'd be^ : 
ffCt:fiCiAC,tbatis/C:BC::(C:AC,whict) 



is impolliblc. .Therefore the romt^n Center 
(Sft^ravity'is not In fc,, bat into lo^e Point as 6. 
taken fo, that itin^y "fie ^fc;y&;':"BCi.: ^6,, or 
^,\%^{iek: AC.' Ahcfiiiat it muft gecflTarily 
IJiPin f^Mefolat/'asi'Ktweea l^anfifcfstpj? 
plain to neetl inY Tri»f-. .AaA ^fiWit, 'ttfj 
eVidefl! enOughUftit fhc Motion '(ffflfpiliimiiioii'. 
<Smtii'tff(Sfiirliir .^wficitWr tAMij-i^'iaf^, 
of-tiliit'CaftiyJsnBiibfii, cir tiiattf'aiili'rlMJi 
e'qoalSba'c?! iiriiaual' tlSjfe. Fd;* thii'ttBfl(ni<if 

., ■; iitjK^. ■^.'!:a-±LiL'*L::_i-^.-lo_-i3i-ii^.-\ acai 



Difta/ice belweeir'-theB 
>»iii(i'- there fori: as ttieSpaces'tlSJfflBScfbyVlie. 
Bo'diisthettfelveiWeooal fiiiicS; wlifbeetjoal,' 
fo alifc wilt thoftileitntti ht tt« liominbh Cat-- 
tetof Gravity. ■' ■ - ■ ■•"■:'■'■-' 

Hitherto WehaTe confrderM tSi Wifies olw 
ly-as mo*iiig In-, eiiii and jlie (ifce . Jight 
Line.' 'Biit if thty' rtio« in difcrtht Right 
Lines(feitherparalJ«l,orcndin'd to one' another) 
the Motion of the tbmnlon Center' of'G'rai/lty 
Bi'ayftin be ihiwito be pirfoim'd'^ni'RigHt 
Line, aiidto be Tijiiform i for the peraoaftra- 
tion of Which I refer the' Reader to Mr, ^«Vs 
fbrehiention'dB'oolr.So^lfoifthe'fcffiesthdi'd 
in different ftancs, and it were eyef lb ^reat a 
Nmnber of Bodles,fl« Motion offciib^iiionimoa 
CenterofGravityTfas (Stinlider'd. ', 

•■..;■■ • .<. ..».the 
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,, f^Theuem Thing t9l>ctlialf<i,i^<I*at when 
Tw>&>dies,raoit^.^tl)9r toinrda tiieAnte 6v 
towards cootraiff Baj-tj, the Sum orjOtlferaKe 
9f thc(r MoticKLtJs th!! fane as StBefttereboai 
.rarjjod with tiB VsfjjcByof thwcoisifiohCoa- ■ 
,tei;pf.l?rairiQ[.;-' ;; ; ■ .,:.-) ■ 

This Priip. may'.be^ealilydefflOnftAtia', ftilt 
X:1iili.»t ptefintlgWe '!« lii«tti'gatiott-of it. 
;A»ct:thc doing»tJii«)i«iCare4Wit!;''Wfatlic 
iBodiM-niDte «)wa»-d4 the famt PafA Tvilj be 

Birifliineiioilgh'liithe SndoftrlotS'-Reaiierto 
■jdo itinthe other tSft+imrelf. W-fWiJ."XX3.^ 
il«ti* SodMsAand'BraoVc from ihJ^rtJces 
-A andBinto thif lac-es i andj, arfttlcir com'- 
.ofcn iCeoter <rf GfaVity fromiS Wtd-^^at tHe 
:<l«netime. Let ABi*;-AC=t.T(tm'B(5ifcr. 
: LetCteu. A «^. Th«i Bt=^r-ii. -iW ic= 
':r-7iL' and efc=fT-v^l7B','- ■-''■' ■ ' \-i'it:v-vj -i,;;: 
. : Wiien the Bodies -are iii t ani^.'tke'ValSdif 

J 4 will be foand'"*-77"^t*fc^Ji^ 

th? jj^ttre of .th« sopmio»_ .ewtWi&Sranity. 

-Th«efor-eB^(=jfc-'B*)SM»fc#. Bntthe ' 

■ Sam of- (he Moii&i5'ofi<he'Bodj'ir?'i"iCXAVl- 
B«Bi,.tois,A«^^J^aft«P*E';^»d 

- the Motioa of l»the«*ied- WkR<il)4Vfcl6tJty of 
s^e'oonmoa <j(ilO)ti^e<Onvltj^Kf!>Sit«C'l^i- 
. B«C i>, that is, A<.iH-BH>.And (ii>Uii|4Mg both 

■ ^yts by we Ihall find AxkH-B^w c=A'<^c-l- 

H 4 ^.x^/f 
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h'^dc-^^fnir-^'^di (becaufe A»«f=Bxfc-:.Bxff, 
.from the Nature of the common Center of Gra- 
Tity,3nd.coafeqQeatly A'^nc=i^n b-rBxnCfaad 
A'^de^B'^d^'^xde.) The Refiilt therefore is 
. that the Mot-ioos are the fane, es if both Bodied 
werecapried with the Velocityof the common 
Ccntcrof Gravity. Q.^ E: I* . 

And now from both tbefe.Av^ togethdr 
arifesB Oemooftration <tf the Troth of this 
Third Or. For (by the Second Or.theSiflki 
of the Motions tovrardsttteiame Qpartcrre- 
, raiains t^ fame, afttjr the Bodies bare Ilmck one 
anotl^er,; that it was before. Bat it has bc(!n 
{hewn, that the Sana of the Motions either be- 
fore or after the Stroice is the fame as if the Bo- 
dies had been carried with the Velocity of the 
common Center of Gravity. From whence it 
may certainly be inferr'd, that the Velocity of 
tbe common Ceuter (rf Gravity, is the fame be- 
fore as ^er the Colliiion of the Bodies. Bat if 
' the common Center of Gravity mores at all be- 
fore the Bodies meet and ftrike, it moves ani- 
formly ina right Line, therefore after the Bo- 
dies h^vemet and ftruck|-it will move ujiifii^na- 
ly inarightLine aUbt As on the other Hand, 
if it iicat reft before the Stroke it will eafity 
be Ihe wjQ to be at reft aft^rMrards. Therefore 
tbe «ommpa Center of Grnity does m^ change 
. its Statt <tf . Reft qr uniform Motion in a refiifi- 
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neal Difefiios by any Adioa df Bodies nfioii me 
auotber. QL:EiD. ' ' ' 

And thus much for t(K Ittbttraaon of tb* 
G>n>ff. But btfbre I pafii to;thi: next, (being^now 
upon this'Heaajni add Twb'or THreeWsfi. 
relating to. 'the Motion of , the ^ooiinoii'Cea^ 
of GiJiifiQr!. ■■ '\^'':' " "■ ■ '"" '";' 




th Sides (ftPmlUigrim minitititl 
fr(^ti<md u tk^SUn ri/ftOmfy ; 
tiek i mami Ciuer if &rtiii^fUtJWit 
fouiuiitt the DugoiuL .■.■..,.'.,;_ 

LE T theBodies(?/(?. TtSh.) mo« in "lie 
Lines FA, BA, frori the Points^ MB 
towards A. Oravrthe IIHa|taUiA£^ BP,cilt. 
tingeacbo^erin H, andanj^ other Ltne^MCD 
pai^Uel to the biagonai' SF,~ inL ei leQ fU g- the 
biagonal AEin the Point * When the Bodies 
are in the Points B, F, 'tisplain,that theircom- 
mon Ceiiterof Gntritr is in H ; for the Bodies 
arc 
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(Irom toe Elements of toe coouqqn. ^3eQ|Q)^ti;y.) 
icitieso^djB^ibiae 
taatft^jl^p^'dprar 

viieii'p'j^c, of tte Bo- 
be m'd. for C8: 
DF : : AB : AC j confequeotly BC abid bp will 
be difcrib'djiitbp^me time. Therefore (be- 
caofe C«x3ii^%t)*-€QfflfftefiC9alcr of Gravity 
will be ia f hePttijit ay tf^ is, A i the Diagonal, 
The fame may be lh|sn^whepef^ iKr the Bodies 
are. Therefojw^^Vti D. 



T H E O R. II' 

If the Bodies tme tl^^tt-iti 'fifiigfiitude ; the 
..-. •gtUiiiiwi/it/^tiiiktli^mit/t.Jiifiiiglii <♦« 
bU'iSAei ef-thSifMtlkigrim i^ftSwil).; the 

determitfd, .\;.-, - ^\.; -.^U- ■ 

s.T -.f-J <^ ■?«!• .**« MagiiJB<i» «f^e 
.jy ^ie*; hf[^)ist.it, »i(n V Ttl)e(i;frqmi A 
. tW<?.|X]{(J.)(^tjw,_J)5 4^e Aifjtotut Jhe Dia- 
jg»Ml BF;ii,flhBFojfltc,iiiliKh^^jjji)(ier, that 
..the jt^mc^ Br, aid. f ^ inay ^ ret^pixK^ly as 
jic.'Jil^giiitiKle^of ttfc^od^plic'il is JE)and F. 
. :';ri> PTideat,that; the jqommpQ C^blf r of pravi- 
)|x %ill defcrtbc th; tai/k, Ac, jvntv^c i^ Codies 



ogle 






-f./: oil! g 












ioii' 


;.-.:) 












:)3rii^o; 


TlCt 


/..;: ;Brlj 












J r?!T,r;/' 


■rit 


OaA b.-l: 












B no'cirt 


" "?i 


3oa .,iA 












(icliii' ^ 


-^IB 


.a :A:;: 












fc;:OA : 


;P3 


3rfJ (Q ni 












W 31Ci'-.?T 


-tT* 


-lii'i ill) 












20 i;r,f. 




-kidlii' 












tri) 1o V 


.-.■■n 




t' 


1-3: 
H £ 



O 


R. 


^a 


fnbni;n!' 


V 



If TmCirclntmch am anther internally, tad 
me Boify be a reflin thPomtof CmlaSi, 
xUle tmther mmes In the Periphery cf the 
euter Circle ; then if the Sutn if the Two 
Bodies he to the jn<yving Body, 'as the DiOr 
meter of the outer Circle, to the Dimeter (f 
the innermojl, the common Center of Gra- 
■''vi^'piall dtforihe the Perifhery of the in- 
itermojl Circle. 

LET (f /e. XXIII.) the quicfccnt Body b« 
fix'dat A,thePoiDtofCOQtadofthcTwo 
Circles, and let the other move from B to D 

' h 
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BodiwIkWfed'^Snd ftrefijcA^ely. ^Tiwii'by-' 
tbrHi^'fijIlis^A^BfVri.-^^AB: ACTbeto- 
foik^ft^tiki^ A:B::BC^ACvcx»iftqa0ttV' 
lywheattie ^ViagBody^s-i^^C^ the com'mni 
Center of Gravity is in C Bat (from the VU- 
tarc of the arde) AB : A^ Ad : A£ (becaufe 
the Angles at D atid E ari rigl^t; and that at A 
Is cwnmoD^d to the Tri«agk^ ADB and AEG 
are Similar) alflb ftis BC .; AC ;: DE i A£. But 
BC : AC :: A : ^ thereftffe D^,; A£: : A : & 
Therefore when the moving 'Body is in D, ths 
common Center of Graf fty Is in E the Peri- 
;d»ry of the inner Cin^ aiid lb it mil be al^ 
xrays found in the lame. Q.: E : p. 



THaoRj, 
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|r Three Circks tuacVifilu Motier ixtkefau 

Pmut ^, fF I G. XXIII.; « might tejhwn, 

' tidi j/iiSr ftw^ J* ««*V<« i**!" PtH/ierj 

: .';| AfiS^ipe'SdHj pin the PeUfhin JOB, 

.' 4fUthtSiUf^tlKTwBoeUetiptfett^ibeB»- 

~.,tif^^4s.tke,t^'ijf^ntfthe Dtmetirpfthe 

3 aair tti i!>iuf,(^tflti, to fheDifferaut 

: rfrfhe DmmW .4 ^ >l>i^' i<"<' 'ow' 

Cirefc*. A^T^.^tythxina^thtetim 

:»etetiimeiUMiriliriBijttr,titeii)qieritt 

mhilh AieflJfalte;' i fi) thnt, tig the 

amtUKCeioir'tf'Griivitffiiadtfitteth 

' Perifhirji fikmlHUCmle,'^. AEG. 

FiRif tlieV«lMiti<sbe asAs.Feriito'iln, 
they are alfo * -aiyTjWo Smilar .'AKbei 
fOand Dffcilt:of'k;:a)ir ligbt Ijle ,AFO 
dftiira at Fteafure^ tlKtef<iFe'ia<tlmliuM Time 
tbatone 'fiody^^lefcnliesrtbe ARbir^O^-tJie^o^ 
'tiier will delcribt the Aidi FG v that is, vbefi 
one » ia D^ theotfalr- wilt be iniR iftSbe fswv 
light Line AFO. AlTo beaofe Qiy tkr Hjrpa- 
tlKlis>tis A-f-B:B::BG;GCbydiTiOoii lis 
A : B : : BC : QC But (from the Nature of the 
Cinlc md the Similarity of the Triangles) 'tis 
BC:CC::DE:EF, therefore A :B ;: DE : EF. 
And 
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And tberefoif tjle comnionCeateT of Gqivity is 
iithe Point EdftlKiiltdific*Giihe. 

,;, Batst i«iik»y«»»«i«i« «faft4fl94? ^l5Jf «- 

'iud-B. 3iid;fe »^..^ii': rtewcffics'rffc.tec 

AB, AG W'li fflili&l¥lJ[)at!Si,''>«eS««- Ve- 
lodtife'tfifHSBoifeW'WMfBflaMpr^por- 
■mnA 1!ii>^^«a^ijSle.^<fji^iAeMl^J of 
the tl^% i»[«^K;tuMM»!<<f tJWitaily A 
4« l«l«=^aTli?ll',(byaKii|Sfrpp*c(is.(if the 



.^ whifJiarwtl)e;STf;iBW«^ ?«,# itli« 
Diameters. But (becaufc of the commcta Goiter 
of Oi?Th)(>r<is..A cB i! BG8 W.! , i •Tjiesq^irartf 
tthtVa-tai A :.B,;(tto:,i!^fEt*«.MJgiiitll|ps 
offteJfcdleiiaK f«>pf«i»By'»s tfcnriJf^^j^ 
4!<is) t(waitfi>U6<rs«:ttMj/^l.;MS4:.$g^(;g, 
tind iiodaqiuiiitly AB«Gies«Cri»3, fM'^i' 
tliiPnilieftJ QfiLilrMfeiiMiiHiial. prapfBJ- 
•otf,- ^Tlniliine AB.itlienine}atil).b«icKrMs' 
Hstttaiitatlji :: . . . ., (/. .(, . • ^ . j j„„„ 

3:j ;.JS-:";i.i^j.:;,; , 4 0;:.::s-:g:A 

■■■,i!''-si,T-:.:. ,. :,, : ;,;i.-.-!trfrita>* 

,., ) . ...J ..«,,. .j^. ., ,-, .; 1 . 5(j . . -^jj 29 
1 •■(• 
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• 1 •*' J.i, 

T H E O R. V. 

Saffo^ lUtsin Theor. 4. Ify, that Tmo 
Bodiet TfKving uniformly in CircUs, the 
Sum if their Motiom is the fatK, at if 
both were etnieiwit^ the Velocity tf the 

eommoa CejiterofGrievky. 

^ .. — ;- 3: 

WHile the »0(lies ^ add A (F/ff. XXIII.) 
Setting out' fr^ the Points Band Gi 
deTcribe the Att^hefrBDandGF^ the eommoa 
Centet of GravUy defcribes the Arch CE, as 
has been already demODllrated. TiieSiimofthe 
Motions of bJlM thcrfeftVc? cSfrritd each with 




tln«A«fiC*B<!tefct>'BW-AklfG.'ft(t<fiom 
ttwNMAfe* ^ tttiiiaiii'CS^er of '^Vhy) 
UsAl»:> Bei;Oe^o(i\^gA9C!>Aff^C, 
Md (iCaAawUSMaMAAij^Ci «e^G. 
From whence A»AC-A';^;liMtft»*l3C ^ 
andAxAC-|-B«AC=BxAB-l-A«AG. Bat be- 
caufe the Archc»bB,"' I?C^F6 arelimilar, they 
are.tBf pottiooal to jhpirrejpe;Siye !L$m(ffS 
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Theor. Vi. 

(fk Boil mma » the Cam cf t Conicfc 

SeSion, whiSp umhtt mvuts m the Ax 

Dftiefime, tied their Mttioiu he tijufei 

, Jb, thst whiie otu Jejirihes vff Partitmtf 

, thediirve, thecfhir Jefirihesthe ttrrefim- 

, dm* ^fii/i, their eommae Ce»ter tf 

Ortvitj Jbel thugi itfirihe <m if lie 

ConickSeaiods. 

CAS £ I 

Stippofe the Curve ABE (fJG. XXIV.) 
were a Grde, whoTe RjiMiu is AG... Let 
one Bod; be imagiaM to delcribe AB or AGIo 
tlie Ai> wUle the other dercribcs AB or AE in 
tte 
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the Qrcumferaice ^ andiathcRdMm EG, let 
Ibme Point asF be taken, dmding the Line 
EG, in the X4ti0 of the Magaitodcs of thtBo- 
dies^ I fay, that ao Ellipfe, whofe Traafvccle 
Ax is equal to the EJianietcr of the Circle, aed 
whoTe Setni-conjugate is e^al toFGCtbatis, 
f^poOng EGA a Right Angle) fliaU be t)te Efntb 
deTcrib'd by the comnxMi Center of Gravity. 
For,conc«7eaa Ellipfe pafling*thro* tbePqiits 
A, F, H ^ and draw the Ordinate BC, e «, eh-, 
cutting as Ellipfe in D, ir, c^e. Tbca (from 
the Nature of the Orcle EG^AGxCH^ and 
BC^ACkCH. And fiooi the Nature of t^e 
^Uipfe,FQ^;pOlT:AGxGH.:AC'<CH. From 
whencjpt^'i: FG^::BO:DOi andEGfFG:: 
pC: DC, and (by Divifioa) Ef : FG;: BD : 
' pC, and fo theCnrve of the ^>Upfe wi^ divide 
aU the Ordinates of the Circle in the ifpe 
ftanding^-irifbf EFtoFG.' Therefore- if-^ : 
FG : : as the Body in G : tQ tIie.Body in £, then 
their ^mmpn Center ,9f Gravity wiljbctn.f ^ 
and when tl^^odii^^qia;6afidC, 'tvrjUbe 
iaDj.wbeif th^y are in^andf, 'tvill bc-Mp- 
Therefore the cqqifnoq Ccotpr of Gravity wjjU 
dcfqr4h(Bthcqujfjfeofthif,EiliEJf..Q,:E: ti,-- 

'■ CASE li.' 

If the CorveOAHwerc an Ellipfe, haying 

the TranlVerfe Ax AH^ ix might be fliewn, 

that tbe coondoa Center of 'Graritywould tfe- 

1 . fctittp 
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foibe another Elfipfe, »sA13F,lH«ngthefime 
- Traafvcrfe with the fornwV. For (from the 

Natiife of tWe Giirms)OF: f*3<: f DsDC. 

■So thatiiBodj moTing'm the'Bllipfe AOH, 
' while another movw'in'the A*; iividiagftie 

Semi-conjugate in the Point F, in the fotwof 
''tlie Magnitudes of the Bodies'; the cotMWn 

-.Center of Grarity Ihall defcribe the Ellipfc 
■•*Ft4. ■ ■• 

CASE nil 

' ■ ^IfoiieSodydefcrib'd ttic<:ircle AEH, and 
• another the EUipfe AFH ; then diiidingthj 
Line EF in the Point O, in the Rxit of the 
' -Wagnkudes-of the Bodies ; it may be prbv'd af- 
ter the lame Manner, that the common Center 

■ mf Grayity Ihalldefcribe the Ellipfe AOH, paf- 

■ fing thltj'the Point O, and'havjng the fimc 
■TTaifverie Ax AH. For it may be denion- 

■ drated as above, that EF : FS : : BD : DC. And 
that<)F : FG :if D< txi ' Therefore EF VOF: : 
BD :; b; and(byDiviSon)EO:OF: : Bf :f D. 

' Sotbatif-wbentheBodiesare hl-£ andF, the 
(ionmion Centtr of Gravity be in the PointO; 

■ then when they are in B and D, it fliallbein riie 
Point f. Therefore the coninjon Center of 
Gravity Ihall defcribe theEOipfe AOH. 

CASE IV, 

If the Cntve ABE ner^a Kwbola, vibofe 

Axis AC, and Ordinate EG|.iljOiiiTbederaon- 

ftratedi 
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ftrated, that the commpQ Center of Gravity 
' ihall defcribe another Parabola (as ADF, or 
A^O) havi^jthe lame opmia>o Ax- Vor.ljftom 
the Mature pf-tliefe CnrvesD ^is EG^t BC^:i 
AG:AC J^ldEGt: OOCAGOC, tbettM 
EG1: BCf : iFGi : DCH, and &3 3 BC ::' tSl 
PC and alternate!; ^^FG i: BC: BG^-^inld 
(byDMfioa; £F: FG:': BDj DC, aai^fd'tM 
(Tcr; wtere. Confequeiitly if -EG iK.dindai 
injfin tt>ef)?'f!>:of theMagiStatesof thkSs) 
4ief, thsionpilMxl Center oC Onnt; lliatt^si 
foibe |h«.ean|baU ADF,or CwMcHlalllliM^ 
if mx)a tix^AlC.AG aid Kith ji< flfaamie 

|fe' wetleftribe a Parabola 'flis'CurvelKa'trti 
^M ,_. ,.,f^ ■ ■-■! 

thePathxi^^eponiinoitQggidaf Crt»t)r-.p' 

= -.vij iii,;; ij J, s'jr v;'^ ■ ■;"•■ _^':' 

- . JnlikeiiuiiiKhit mt^tte^im, 'tint if t)U 
ThreeoCortres ABB, .A>IO,:iAttf«e«'»aHJ 
loU's ; .thKBoiiies cl«ftia>iagfheoiier aiid'thj 
inoer PbAimt J's;>ihe coiHAiW^ Giiiter'ofOray&' 
ty wti\M.:6itaaa-iiidamumii-i<i.:Aftfi 

that is, fuppoUng their AfotibAsw^KA^^filKA 
at nalBcktiliiM iB'iht T»)»<N«,>lM<(iiMe(err 
Tal EF.n>bi(dMM<d iilth('IKAitl&,''h<ilfeM<7 
l>*.«f .the.M«qM«i-' itOtf^lV^'tMs'eiM^J 
»jro)EO:OF:lBf ; fUi .■Jii«ili'--"--'lC-'l"' 

. ■ "' I ) C^SE 
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CAS^E. VI. ■ ., 

fiAQd, Laftly,' IftheCa^Tc ABE were an 
EqilUiteralH]Eperbota^ havi/ig the Traorrerfe 
AJut nui Ordioau'EG ; it may be ^dMionlf rated, 
t^ the commcm Center of Gravity (hall de- 
fiaribcaoother ■ (but Odtaa Equilateral) tiyper-^ 
bala,,hkf!iiigthc &nie Tranfrerle AL whh the 
fco^ci- i or, nbhch is alt one, tiiat fucb on Hf- 
pstMt ai this fltall be the TnA of the coni- 
iD6ii;Ccnter of Gravity, as the Bodies inov<^ 
^'iuiche Oirvf, and the other ia-Httf Ax, ac- 
(pnliag t» the Intect of the T%i»rtm. For In 
tbeEquilateral Hyperbola £G4;=l^«)^G, arid 
fibi'^tC^Ad} and in the other Hyperbbht 
(from the 0«<*Bkihtiit») Ms FG*: tKlS :': 
LGxAG: LCxAC. So that ia thefe Corves 
alfo 'tvrin be ctraclnded, that £F : FG :: BD: 
I^'t; 4iv^;&THntltt90ertfae CoofflqQcacc (raof- 
tea vep«iUed) :^ith &9&reac< to tihc eommoa 
Ceaterof.Gr3Tity,.i& plain wdiJdlcar. Aadi 
t^.iiunciiuy be lhe.»r^, heBCPf>Thiite'H)r|»et»^ 
bg^ as w^bcfeniof ThieeAnilbbU'^ oc qf 

vhiciil^m^A \tsV^y:ibi$ M«Mt^yrt6rtbeDY 
torl'9oft.obr(;n')e#4BpaftiiHnpK»^s.iKW 
time) leave tUsSubjeftj-^ :na;: -K'lOi (n.'-i: 

... - .1 Cor, 
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'Tis evident from thefefereral Cafes, that 
tije coraraoa.CeiUCT of .Cr^yity defcrib^s 
a Ctuick StQioH of the fame Fanily with that 
which the Bodies themftl?es'dtebei if «* 
le^ft (as to th« firft C«/i> .pi^c may beallpwM 
to make the^Circleand.Ellipfe akin to one ano- 
ther; an^,iay,tftataCiti;ieisaaElJiplis,wlioft 
Tranr/erfea^iiii' Parameter arc' equal to one 
•another, »■,.. v,* 

Fourth Corollary to the gene- 
ral Law <if Ji^Qtion. 

The MddMts of Bodies (iacludediti a/rjfgivm 
Space}' are the fame with reJfeB to oitc 
aa^hefj jvhsther that Sfaee be At Refi^ or 
pfhether it moves uniformlj in a Right Uae^ 
without oHji arcular Motiom^ 

THIS iscafily demonftrated from theStf- 
QOaA.CaroIUry tO the Gtnertd Lmt af Mr 
t/tn ; and. particularly frqm the Dedu^ioo mad^ 
fiomthaicej aMit the'r«l9ti.ve Velocity being 
vcr ptoiraniopal to [^ ^bgaltnde of the 
Stroke. .. If the reilxtiireiV^lodties condoae,**' 
▼er thjr fiouf Qb they dpj v(j>cther tbcSgace, ip 
wWch they arc contain'd, moTcs orisatteil) 
then the Magnitudes of the Strokei which the 
Bodies duk» apoa oa^aootbcr, arc the lame 
I 3 fiill 
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ftill, and Co their Motions are the fame with 
refpeft to pne anoth^. ^ 

?l5/ifr Corollary to the ghieral 
.','■; Laws ; p/ Motion, 

'if ''Bodies «re 'mbv^d Atrfhoa ii?no/^ them- 

'I'Jeiveif and are ur^d hj e^ual 'ofceleratir^ 

^ Tones, thai a^ with faraUel TiireSionSf 

their Motions wiS proceed in aURef^eiis, as 

if they tvere not infiaenc'd at aU by thofe ac- 

loTeForcfcs a^ng eqmliy(with refped 
ie<^smtitics of the Bodies ta.be roo- 
n paralleTDireflions alio ;" they will 
conHgentyal Law of Motion)' as to the 
Velocity, equally mbVe the' feveral 
ad" confcquently never'-'^ttr their 
Motions and PoJitions with Refpetft toonca- 
MOither. . f .. 1 

" Having thus eudeavour'd to make Ibrac Ap- 
plications of thefe moft ufefnl and compreheo- 
Iive Lam, of Nature laid down by the Grtat and 
iUaftrious Ambor \ I fliall go on to bis Bt&riiu of 
Ctntrifnal Forces^ -and explain fiwtic of the 
wonderful Thtvremi he has difcovir'd upon 
that Head. .;,:■..■ 

. Tht End (f the Firfi Pdrh 
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f, ?• H,B . 

■■■■■■ ■■ A''N'f>" ■■.—■ .^"^ 

Velocities of Bodies' 

■ , .o'r.:/. -l.,:!,:,.! .;:|?Tp. 

Mbving'iH '■ '■ ■ ' ■ A, 

ipBrviliftQftl JFigares.';. 

. -■' i I ■ I ' h ' li jrfl w 'I'll fjjioilwh .^ ' tw^c j ^ ' 
l: . -1 , • " I ' i li — ■ •(i i>i U 'i!l I t<»>»wi.r4.-t |_, i j. | r j 

y' ■; 'P B>'t''N I T j,':b'i4'; t. "■''■■'' 
Ceafrffet4 FfKf^^ ,ff. ^hK ^^ ^fl'^^:., * ^^'f'. 

iihtmforvfr)- maie4» HlfJ< *^. * <vr-f«i^ 
—Point, ofa-C^'&i. -If!: :. , ■. .. • 

OF.this>ki(j^iftheFQrceQf;q;raTity, hj 
nhich a Body tends to the Ceoter of 
the Earth-, the Magnetick Force by 
which a Body tends to the Center of theLoad- 
ftone; and that Force (whatever it be) by which 
thef lanets are continually with-held ^m going 
on in Right Lines, and forced to move in Curves. 
I 4 D B- 
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D E f I N I T I O » II. 

Th ahfolme fiuatitj 6} the Cntriftttl 
Fm'yiltlxUetfim if it, ffuur at &/J, 
in Profiirfion to the fffit/ief tf the CMJif 
/"?«■*"? •> ■« Ccntro ad circumferen- 
tiam. 

Tlus in oneamadiTC Body, the Power of 
Attraaion ii ftroiiger ind greater than 
in another. The Magnetick Vertue is moi« 
Tigpnnnand Ibrciblt inoqe JLoad-ftone,,fh3^ 
in another. -And (in the- greater Syltems of 
Matter) thatforce, by which the fame Bodies, 
at the lame Diltfaicc jrooi the Centers of the 
Flanets, iswged towardsthcm, it ftionger jn 
oneFlanetthananother. Thns (as we Ihall fee 
afterwards) the Weight of the fanie Body at 
any Diftance froin the Center of the Sun is 
greater than its Weight at the fame Diftance 
fhrni the Center of 7«f if fr ; and this gitater 
than that, at the fame Dilfamceironi the Cen- 
ter of ii**™; and this greater than that, at 
the fame Oiltatce from the Center, of ~!fe 
Eirth. " : ' ■ ' 'i .9 
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Tit tcttltratiDg Quuaitj of the Vis Ctntn- ' 
peta, u the Meafure dfit\ mth reffeSt tit the 
yeloeity.which itgemr^ei in A given Timt. 

Er.^.Tiic Virtue of the fame Magnet' h' 
greater at a lefs Diftftnce, and leS'at 5»- 
greater Diftance. The gravitating Foree '«f^ 
Bodies, is greater in the Valleys and deprefs'd 
Places of the Earth, thaa uixtn the Tops of high 
Hills and M^poataiasi andisyttgreaterintlVElc 
elevated. 'niiqe$,..opoo Che Sur&ce, thtt fSk 
greater Oiftaocos. fton iti B<it in eqaai Dir 
lhiiiccs.froin.the'Eart^)>'tiS'dvrry wbere.itlK^ 
fame j bx all defceodiog Bodies, be , tb«yi 
nwre heavy or -light, greater or .fmallcr,.a-: 
bating the Re£fianie of the Air, are eft^lii. 
accelerated. The manifold Expepiawts na<)p 
upon Tainlnmt have rgfficteally prov'd th<^ 
Things to be true ia FaiS.. . . . 

D » F t N I T V,0,N III. ' 

Tfc QjHOtitaj Motrin of- the Centrifitit 
Fmi,ii the MeAfrriifitffrofortiomUiii 
the Motion xhiih it gemrttes in thf'll^ 
vtnTinie. ","-, 

Such is more or greater Weight in a gpeatet 
Body j anda lefs in a left »ody ; and giratet 
Weight 
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Weight in the lame Body near the Earth, and 
lefs at a fartbei^ Removal opvards. This Force 
is tte CmrifettofJM, oc Fropca&on of a Body 
towards a Genfsr, or (as ooe iiiay.properly..e- 
nbugh &y) the PoniiM of it ; ^ad 'tis always 
known (that is, the Magaitiicle o^it is mea- 
f9r6dorfoaad)>y<{hatof an equal wd coatrs'^ 
ly Force, facba&isfaJSdeot to hiaAsr the Dci 
fCftnt of the Body. . 

E XP L ICjr 10 ^. 



'f%efe Qpaittitite of the Gcotripetal Force 
Mr-Mnpfos^calls ^y^tbefe Names, and, for Di- 
fiisSkw fake^ cnnliders tbfcm^OB r«$fa:rit^to 
Bodies, to thePUcesof&odiesy aodco aCen-t 
tcF of fbrcet. Ifianely, t)w ^ J^tmrre^ 
lBte«'t6 Bodies tfaemfblres, as the Eadearaor 
dbd^K^pcRgon ^ «te whole (compCHuidod «f 
the Propenfions oPall the Farts) towdcds aGea;" 
ter.' - The f^u AaxUtiurix refpoAA tfae ^cc 
of a Body, as a certain Force or Eiffioacy ((iip- 
pagated from a Center, and diffiifed thro' all 
the circumiacent Regions) to move l^les that 
areintbofe PliKes. The ^ .3^«/KU,Mfpe0s 
tl|e^Qeater itfelf, asfiunewsyoroth^raCauIe, 
without which the Virts Atomets are not pro- 
pagated thro' the R^ions about it. What the 
Caoreand Origin ofCeotripetalForcels, is not 
nsnf&ry to ^e deternna'd bej-e) *tisfaffidmt 
that there is fuCb a Thing iq F^^. As for Mat- 
ters 
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KB of pure p|(jr(«liC<«fide»ctai:(fiohM art 
tltt Cwir«t wi> SnbitAfcof thcTe Forat) 'twas 

cntt?,upqa if^fHin^^f^ thiMUi (lis K«x. 
But tete we Pgaji tj)!e,No|i«e ojanirfeful Comf 
piiiilbab|Btt?iwnjl)«.Tl» AeWtron*, and wliat 
Y/aaHfilioiiUBi (goij*ef>Jv*icri«r4iri»bean 
tia iame-fttlsliipn «l tke ?h A&irw, that 
Velocity doesdfMPfioft i ami M.the. Qpairtitir 
of Motion aoftjifel»tii«MlJltipli«liDii of tlK 
ydoity into;th« .■Qnultitjrof .Malter, fo doet 
the n* Mtfi* <i<><B the Multi|dlouiaa,of the 
Kit jttttiitrtmitt jtnt* ilK Q!nniir<»f:Mat;a. 
Bnlie SinupilhRMiiW' oftbt*'* Mikt 
iuri^ ,j(iii'flB;ths^9<:le»,af a ^Wft: is tht 
r».:jJ<»'r;/i;»4-)*%ffllWlfii a^ttjc.Sflnvof the 
MBmintOj ariiingfrom the Multiplicalioii of the 
.VshsityiaWsUrfftsJeisiiclwetarJ^te is the 
c()i»I!lsat/*ni«»H»,*rQj"ai#tjpf^i)tioo.rf 
rt« whole: fp ^%,jf| in Bod^flf different 
f4«nipi<les,..iYtco,^f .Velpcit)! js^S-fime in 
aUo^ftijem, the.C!ii»gtjSies of .Mfltjswiare prou 
portiftqal to f,^ ^ag^tad^u 9r^.p^l;s j fo in 
^go4ies,. w!(iiK^asscleratin};9iavjtjr, is the 
fafppXthat is,:JlW.»!*=;5"'''^«:'^.')>fSarthJ 
rtaCr/witiB ^ftr«a fS,.the ?w^, .is propor,- 
jipf^ito-theoiiaJBtitiesf ' 
if omqgeneal Boj^e^) to tl 
?i« then, afcemijjig. hi{ 
Hheie. the ac^eleif t^ngj 
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Arniaqf thcBndgr hledca'd iapfoMltionta 
tint, eraiai tbcMmmtMixtt dniTitjrof M» 
lioa io ■ Body » bid ta be Itisi k ptoportiimt* 
Dk DimiDiitioii of the VelDdt]r With which it 
■om. Bat iminFfiUy, as ia one OaSH <ht 
Mtams are as the Vdocfties gnltiplied iirto 
the Quutitietof Mattef ^ lb in the other, die 
Virti or Gr^ittatiMetricfj; dr FntiUra areas 
the accelerating Gniritiesinto tbeQlMntitiesaC 
Matter. ThusiftheacceleratingGravity wthe 
Kegion^SbetwiceleTstbanit msin the Region 
^ thn thn/Wub of the tame Body M Ihallbe 
in the Region s, bet half what it ms in the Ke> 
(ion A; bat if the Body A' he twice or thiwt 
Ie6 than the Body M, then fbe Weight of IV^ 
will be4 or 5 times lets in the Region it, thenlt 
wa£ia.<4. 

Snppoft G =the accelirating Giwily of a* 
BodyMin thcRegion A,<<nd, the Qpihtityf 
denoting either an Integer oraFradioo, Gf 
fliatt expreg the acclerating'Gravityof Mia 
the Regions, accotdingas it ii greater oriels 
there then in the Region A. And becaoftthe 
Kclerating Gnvities of aB Bodiei in the ^me 
nans or at the lame diftancea, are eqnal ^ 
therefore thefeQnantitieS G and G^ Ihall nprefi 
the acclerating Gnvities^f the Body N, Poitted 
<t thefiinie DiSances, in the Regions Aand B, 
with the Body St Therefcit M«G is tlie ftu- 
iuo{ the Body M ia tl)e Region A, and KxCf 
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is the Pmtdhtfof the Body N in tbcRegion B, nni- 
vcrfally. Now Sappofe M:N : : 2: i.nadf =,' ; 
thcnM'<G:N>'G;;:M«G:;Mxi G::i:; to 
that the Tondm of M ic the Region A is quadni- 
ple the FmtUu of N (a Body half as big) in the 
Region B, where the accelerating Gravity is; 
t^thatintheRegion A- SuppofeM:N: :3:(. 
theuM^G: NtG^;:M)(G: ', M'tlGiiKj.ia 
which Caie the Weight of Nia the Re^ouB, 
is 6 times lefs than that of M ia the Regioa A ; 
and the like ia other Calcs. 
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The Area's which revohing BoMet dtfeirhe 

Qy Rgjit drmn to mm immovMhie Center if 

Force) ^Ueinhnmov^UPUnes, tuUtre 

' fre^tiotuAce to the Times in ahichthey 

nre dejcrib^d. 

LE T SABCDEK be (f /G. I.)any Polygon, 
and the Uaes AS, V&,&c. drawn to the &z*d 
Point S. Prodoce the fides AB,BC,CD,DE,EF to 
the the Point Cyd,t,fy in fiicha Manner that 
AB niar=Br, BC=:C<i^ CD=Df, DE=E/'. From 
the Point CdrawCRtooit BStaR,andletit 
be parallel torB, and Crparallel toBS^ fa 
likenife draw D<JparaM to SC, and Eeto 
SD, aodF/toSE. The TnanglesSBC, SBc 
■re equal l>eii^ upon the fame Safe SB, and be- 
tween 
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tweatfUcfeisefaraUd'sSBniclCc. Airofigee 
AB=Br, the Triingltt A5B, BSe are equal, 
thcrefere ASB:=B5C. Soinntenaiuier 'tirill 
be proT'd, that the Triangle C3S0 is -CSdbt- 
ing npon tlic fame BaleCS, and between the 
fime Paralfel's CS, DJ ; but bfeaufc BC^Cy, 
the Triangle BSC=CS d, therafore B£C=CSi3), 
and confeqnently ASB=CSDi' and by thelwHc 
way of argsing Wc IhaH conclude all the Tri* 
angles of the Polygon to be equal to one another, 
■vU. ASB=BSC=CSD=DSEi=ESF, cfc. Now 
I Ihal] demooitrate that in equal Times, ft Body 
(orgMbya centripetal Force tending to the Gc^ 
ter S) wiQ ddcribe thcfe equal -^tm'j, Forlet 
Texprefs aoyPortionof Time divided into fe- 
veial equal Parts exprcfsM by A. & C D. E. ^r* 
and let as imagine a Body plac'd'in the Line AB 
in the Point A, aad to be carried; by fueh a Stios 
.that in the itrft part of time A it imu'i defcnbe 
the Line AS. It's ])laia (bythelirllLair :of 
Motion) that if. the Bodjiowtnivt otHeiiRifb 
.hijider*dtnthc,2d{i{vt of']fjiiej^4(woa'il,4c- 
foibet 
,BScw( 

V^he Pqi: 
esert il 
tovard 
tobetl 
.petal Fi 

tirel;aaed.|>jrt|iat,)itnou'(iD]>;^it defciihe 
the' 
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Fig. I. . .: ., N... 




Prof. I. Theor, I. 

The Area's vrhieh revolving Bodies defiirbe 

Qf R0fs drttvn to am immovtbU Center of 

force) dp Re in immovable PlaneSf and are 

' frofortion^e to the Times in tshiehthey 

are defirA^d. 

LET SABCDEFSbe(f/C.I.)anyPolygo; 
and the Lines AS, BSjC^f. drawn to the '' 
FCtint S. Produce the fides Afi,6C,CD,'. 
the thcPwnt e,J,«,/, In fnch^ 
AB niay=Bc, BC=ci GD=r 
tbe Point C diaw CR to r 
be parallel to*B, a'-' 
likewiTe draw r 
SD, and F/tr 
are eqoal b 
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-.. .:i:iy, and without 
....;'-■ LV.Iiib'd (which 
' . . n 10 be proporli- 
..l.iitioii) will ftill 
' i f^iiicTimein this 



- u .uj iHucts with no Re- 
■ ■-. .ui. i.uL proportional to 

biio: tcaJ to the cbm- 

-. -..aji. iray,iii iion-rcllfting 

..l.,.',jj wlicre a Body meets 

■ ii any way liiader'd in its 

■} iroHiblynot bcpropor- 

nnd yet the Forces may 

Coiicoinfe of the Rays. 

V(7. I.) the Body to have 

i.T theTimef,and where- 

nder'd)it won'd defcribe 

lit Portion of Time,iina- 

fome Rcliftance, lb asto 

1 B«ia the fame Time- 

;=SBwwill be lefs.tbaa 

iitripetal Force adting as 

lere we fuppos'd no Rdl- 

Jie yVj-cj'j will not now be proportional 

r.[:ie3, and yet the Forces tend to the 

'<e commoa Ihterfeaion Qf the Rays- 

K Cos. 
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r.t&eUneRBiatbeTinieB.ileretlKDtfieBod7 
, at the Point Q is dtawu by two Forces, the one 
;ijniiiBate Force whoTeDircdion isfrQOiB tof, 
the other the Ceotripetal, whoff Dire£tioa is 
rfroroB toR. Therefore (by- Cflrrf. 1. of the 
Laws of Motion)the Body will move in th-^ 
■line EC the i^igonal of .the. Parallelognm 
RBCc; andat the<iidofth.eTimeBitmlIbe 
-found in thePoiat C, ever in t^e fame FJaae with 
'tlwTnaa^e ASB. la ILtce maflneriathe 3d 
part of Time C tbe Body will defcribe the Uoe 
£;D- the Di^onal of the Parailelognm of which 
tbc 'TriaOgle CDd is-thc ',: And in the 4th part 
Jof Time 'twill deferibe the biagfHaal D£, and 
& of the reft : Sathat by tbe.GoQJUAdiQn of 
■tte&.tw'o Forces it vdll defcrib? .the Periphery 
:Af tkeFoUgone'ABCOEF. N<iWthf Triui^es 
-ASB>BSC>CSO,iC^. were proved totteeqaal^ 
■bnt theyaredefcrib'd.iA tlif; ^eqtwl times A,B, 
:Cyt^. therefore equal:>*'M'i|ared«(cribe in «• 
•qtwt^imeiV'aidfioqregQentlyTimeA: Time 
ffpB ; ■ jjrtd ASft : : Ar t* ■ ASBj BSC, ant) 
^ile A; TitneA- t^-C r: j^w ASB 1 ^*«« 
^sfeH-^Q-VflSp, audfoon\<hat,isthe-*T« 
jdeffcrib'dareaisthe'tinfcsofDdfcription. Now 
l^the Lines AB, BCi/'CD, &c. the Cafes of the 
'JTrianglts be ^I'mJniih'd, and their Number aug- 
ttieiited infmitely^ the Pai^?ter of t*e Poligonc 
•JiW'beComeaCtitTeLin^ aodifothe Centripe- 
'M Force <by wbiiffrtheBbdyis drawn ont of 
•'■' th^ 

D.g.lIMbyCOOgk"' 
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the Tangents) will aft inceflantly, and without 
Intermiilion. And any ^r*tf'/ defcrib'd (which 
ifl the former Cafe were fliewn to be proporti- 
onal to the Tiroes of Deftription) will ftill 
continue proportiooal to the lame Time ia thi» 
Cafealfo. a:E: D. 

C o R. L , 

In Aiediitms where a Body meets with no Rt- 
fiftance, if the ^«*i'/ are not proportional to 
the Times, the Forces do not tend to the cfim- 
monConcourfeoftheRays. Ifay,io non-refifting 
Medmrnt : For in Mediums where a Body meets 
with Reliftdnce, and fo is any way hinder'd in its 
Motion, the j^rea^s may poffibly riot bepropor- 
tiohai to the Timesj and yet the Forces may 

■Iftidto the common Conconrfe -bf the Riys. 

■ Ex,g>^. Suppofe in (F/ff. l.)tbe Body tofaffe 

■dtfcrib'd the Line AB in tbeTiftle'*,aad whefe- 
ft(if not otherwife hinder'd) it vtoa'ddefcrlbe 
Bc=AB in tbenext equal Portion of-Timejiir^- 
gine it to meet with fame Reflftance, & aErto 
defcribe no more than B» in the fame Time; 
then-the Triangle SBs=:SB«wilI be lefs.Hipa 

■' SBA -, fo that the centripetal F6rce a&iiig.:as 
before in _the Cafe where we fuppqs'd no R^- 

: ftance, the >4re<i*j will not now be fH:x)portioaaI 
totheTime^ and yet the Forces tend to the 
F(^t S the coiOmon linededlon of the Ray«r 

"■-'■ K Cor. 
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Cor. n. 

In all AfyJ^ms whatfoever,if the DeTcription 
<rftlie Ari^i be accelerated ('that is, if an eqoal 
Ai^ be defcrib'd in a lefi Porticp of Tiawv <wa 

■gttater.-*^*ia an cqnal Time) then the Forces 
do not tmd to tbe comoioii Coaconrfe of the 

' Rays, but decline from t\ttac9'm CmfeqtHntU 
Cd»t is, to the Parts towards nhicfa tbe Body is 
moving. 

For (F/ff. II.) AB being =Bf, the jtrtm's 
ASB,BS r, taken about tbe fame Pout S,will CTcr 

• be equal. • But if we tooit^ Point as P between 

■ Sand A, the -*■«'/ ASB wou'd begreatertiiaa 

the Jrea BP c. On the other Hand, if ire take 

a Point as Q.on tbe other Side of S, the j^ti 

BQ.C will be greater tbaji ASB. Tliereforeif 

when 
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when intbe firft Portion. of Time the^taASp 
was defcrib'd, io the 2d Time, a greater ^rr^t 
as BQL (=BQ.c) be defcrib'd i'tis certain, tl«(t 
the centripetal Force luult iiave aded with aDi- 
.redion,,as LC parallel toB^Q^ th^tis, th^t 
the Forces now tend to thePbiat Q, The fai^e 
may be (hewn for any other Point taken in tbfi 
fame Right Line beyond Q,; iftheDireflidrrof 
the Jrea^s be accelerated, the Tendency of the 
:FQrc^S:mlI ftitl be. in Confet^ai^. 

T H E O R. II, , ;" 

E'uery Bod) moving in a Ct/r-i>e, 4nd ClyR'tff 
drawn to a certain Point, either immiH'ahk^ 
or going on uniformly in a Right Line Mb' 
tion) defcrMng Area's ^out that Point 
frpftortiofiil to the Times ^ is ar^edl^'a 
Centripetal Force tending to thatfu^e Potato 
rSee PIG. I.) 

C AS E \.~ 

-"I^OR every BodymovlnginaCarTC, Is car- 
'J? ried out of its Right Line Courfe by fome 
Force adingtipoa it, by the firft Lynptf/^dr/w. 
And that Force by which the Body is made to 
defied from its Rediljne Courfe, and.tode- 
fcrtbe the little equal Triacglcs SAB, .SBC, 
SCD, in equal Times, about the immovable 
Points, moft a^ in the- Point B with a. Q- 
K a reftion 
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rehion parallel to the Line Cc, by the Second 
Xnw^ of Mot'urj : That is, it ads' with thc^Di- 
reftioti BS. So in the Point C it ads acctording 
'to a l;ine parallel toGd^ that is, t>ythe Line 
CS) ibr the fame Reafon : And fo *ti3 every 
" where. ThereforeiE al ways afts according to 
Lines that tend to the immoTable Point S.Q;E.D. 

CASE 11. 

If the Plane in which the Body defcribes a 
Curvilineal Figure(and confequently the Center 
or Point to which the Forces tend) moves uni- 
formly in a Right-line Direction :, 'tis all one 
as ta the Effe^ (by Coroll. 4. to the general 
'Laws of Motion) whether it 'does fo, carrying 
the Body and All along with it, or whether it be 
abfolutely at relt. So that either way the 
Truth of the Propofltion is maniftft. <iE. D. 

S C H L. 

'Tis pofTible that a Body may be urg'd by a 
Centripetal Force, compounded of feveral o- 
therForces \ about which Compofition of Forces 
we l^ve fpoke fufficiently already in the firft 
Pages of this Book. Now always in fuchCafts 
as this, theSeofe of the foregoing Ti&Mreiw, is, 
that the Force which is compounded pf all the 
reft, is that which tends to the Center. £x. gr. 
iSuppofe in FIG. U. Pag. 7. where the Force 
,aaing with the Direction CB is Sh^via to be 
equi- 
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equJTaleat to the Forces aSii^ with the Di- 
r?iftions CD, CE, CF. We are to conceive 
the compound Force, whofe Direfiion is GB ■ 
to tend to th« Center; fo that the Center of.thei 
Forces, where all the Rays meet, rsfoniewherc 
or other in the Line CB (produeod at lealb, f 
*Tis further to be noted, that if there-be 
any Force that afts with a Direftion perpeij- 
dicular to the Superficies defaib'd by the Body, 
that this Force nwy be altogether left oat of 
the Accoont of the Compolition of the Forces^ 
For tho' it makes the Body to decline from the 
Plane of its Motion, yet it tends no way to 
alter the Magnitude of tU Surfece defcribM, 
neither as to the encreafing orlellening of it, 
and may therefore be neglefled. 

T K( E O K. III. 

Evtrj Body (vphith by a Raj dr4tv/t to the 
Ceittey of anothtr Bodj (hojvfqever mov*d) 
defir^es AieaV ahoai that Center fropor- 
tional to the lfn.es) is, urged tvith a force 
fompounded of the Centripetal Force tend- 

■ ing to thdt other Bffdji, and of alf the me- 

■ lerating Force with which that other mmj 
'. it felfis ut£i. 

,X JET:t|te.Body M-defcribev*-"'/ propoit- 
'^1^ (ionai W th? Times, about the Centeraf 
itJffiPodj ft^^^^l^ttheBody H \^ prg^ ipiHh 
M] K 3 \\ 
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an accelerating Force, as -HA. Sirppofe now 
boti* Bodies to be dr^Wfj in a parallel Dircftioa 
by ^ new Force eqoal and contrary to the for- 
mer, which put =— A. Then,' nbtwitMaod- 
ing, the Body M will dcrcrifee ^reVj propor- 
tional to the Times, as it did bcfore'thc Adion 
of tMs new Force, with refpeA to N, (by 

Or: 5. to the luties of Mutien;'} but the For?* 
—A *?iU deftroy the Force -hA in the Body M 
(which will now therefore either quiefce, ot 
DJOTe uniformly in a Right Line (by the firft 
ttm of. Mottm.') But alfo becaufe the Body 
ikl is influenced by this new Force —A; ther*^ 
fore the Forpe by which it at firft tended tt> 
the Body N being call'd C, the Fbfce by whidi 
it is now urged ihall = C— A ; which Force 
(by Tmot. II.) fhall ftill tend to the Center of 
the Body N, becaufe wchavefhdwn, that the 
>m'j, with refpcd to that center, Sre ftill 
proportional to the Times; So that evciy 
Body,c^f. a;E:D. 

Cofc. 1- 

Hence if one Body, with a Redrawn to. 
Hlj^her, defcribes A-ta's proportional to the 
Times i and if from the whole Force (whether 
a fimplc or compounded qne^ with which the 
former Body is urged, we fiiMtr^ the *hae 
■ accelerating Force with whiiA^thti fetter 89!^ 
18 urged i all xhp remaiaiag Rj^ct by WSIch 
~ thB 
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t^ forma: Body is urged will tend to the b^cr 
Bodjr, as its Ceotcr. This Is plain froigtbAt 
pemoaftration ; ^r the refultiiig ¥tKct in c= 
C-A. 

Cor. II. . 

If the j^re^j be not accurately, but only 
nearly proportional to the Times, then the re- 
maiaing Force will not accurately, bat nearly 
tend to the other Body. And the ConTcrfe of 
"this istraealfo. 

Cor. Ill 

if a Body with a Ray drawn to ^pother ^ 
4y 4efcri])es A-ea'i, which <^ropar'd lyith. (I^c 
:Xiva9^- ^rc yery unequal ^ an^ that othpr Boi^y 
4>,:gitfaer quiefcent, or moves uniformly io a 
.lUght Line : Then, either there is no ^f^P** 
fii the Centripetal Force tending to that othpr 
3pdy as its Geoter, pr elfc its n^ix^jl a(j4 fOfn- 
pQonded wit^ fgjjie yery |troqg Aaipjig <^ o- 
ther Forces : And the i^holjs Force(cpmeiQupdj9d 
of all, if there arc many) is dired«l to another 
Center, either a movable or an immovable one, 
about which the DefcrJption of the j^ren'i is 
equable and regular. And the fame holds, 
when ^at other Body is moved even with any 
fort of Motion -, provided the Centripetal 
force (that which wc here fay is ditaSed to 

^ 4 ^m. 
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mother Center) be taken for the Remainder, 
after the Subftfaftion (of- the whole accelera- 
ting Force that ads upon the latter Body) 
from the real Centripetal Force of the former 
Body. 

The ReaTon of all which is eafily dedncible 
ffom the Second Theoretn (foregping) in Con- 
jundioa with this Third. For whpre ^he jir^a's 
■ de&rib'd are proportional to the Times, there 
.the.Adionof the Centripetal Force tends to a 
Center, that is, either quiefcent or fuoves uni- 
formly in a Right Line : This is plain from 
Thtor. II. Therefore if that Center be either 
quiefcent, or mores uniformly in a Right Line ^ 
imd the jtrea's defcrib'd be not proportional to 
tile Times, 'tis a fure Proof that either the 
A^on of the Centripetal Force does not tend 
to that Center at all, or ehe chat 'tis confoaod- 
ed and dilhirb*d by the powerful Aflions of 
otherForces. And if according to the Tenonr 
bf Theor. HI. the Center here fpoken of be ano- 
ther Body, the Reafoa of the prefent CorttBmy ' 

"ffill be fufficieiitl^ clear and maniieft. 
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rl^E'M M A ■ I, . 

tajlB l>fafArih<faCtrve, (TIG. HLJ 
the Right LiiH AB illSaUei/e; and AD 
its Tun^erit eiptal and^JtraSel to the'^di. 
xattCB. Whmthe Pohts,AaiiiS>C(^ 
infnitet) mir t(^ethir,''th'i^Jfih^jtB, He 
Suhtenff fdB m/i the T/ipgiiff^jp mSic 
tpal to (UK Ma<g/xr; trmthfii^yeWS^ 
. Style, thcli^^iaoofti)Jid!,.tht.cimi 
.' Mi TMgentM»& he a Rztmof E^a/H^, 
Etuh eftetf. thefeLi/KS th&efofe mti^f hi mjeet 
or taken for theother i» M'lArgutneTttiaioih 
ahat i/lnfaate'R.atioh\- thdt'lfj whentheje 
'^Mtities dre^.cottpder^ei^is .vkriijhifi^ apon 
the iit^ifUelf^wJfluiff^o^tiiiiifKti.^ 
tnd S together i 

TWs 
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this Loom* appears to be fo dear and evi- 
dent, that I bare forbore to demoolbate it up- 
on that Account. 

LsmmaII. Prob. 

The Urns DB, dbhaiigfMrM&ltaJCf m/uI 
eimfe^falj Perfendiatlsr to AD ; drM>~ 
tug the Linfs pG, bg dljo PtrfendicuUr 
totbeSubteajes ABy ab; Let it he requi- 
red to fnd the ttltimtte Ratio of DBj d b 
(the Sahtexfes of the A^k of ContuB) to 
the conterminal Arches^ AB, a b ; hecmfr 
iftkt Rjght A^sltt Abg, 4^G, *Circk 

, f^ thn? the Points Al^, ss 4fi utother 
Cfrtk tk^ the Poatt A,P,G, 

TT E T the Arch AB = AJ Ai=* AG =:2R ; 

"\fi^ Xf= or. AC=Xi Ac=*. Bq=Y. *<r=^, 

'*AB = D zaAkh — d. Now becauft of the 

Chsdes' we have thrfe Equations ¥Y = z 

RX-XK, and Eto-iRX; jyew^r'w and 

:M^3rif\ and jdividii^ by. 2& and 2r (which 

'are each of tbem ait^pdidg QS^ntity) OD will 

i- as 3(. pM when the 

^mwch iafiiutely near, 

s 3$, and X becomes x, 

;their refpedire Angles 

Siord p is in this Cale 
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ct^acideot with the Arch A, and the Chord d 
coiocidept with the Arch a ; therefore i|t. x 
is = A' and A* is as V, likewife 3, r x = m, and 
Mis asx, fo that the Snbtenfesof the Angles 
of Contad ne 9s the Squares of their cooter- 
siiaal Archps. Q.E.I. 

SC HO I. 

We hare only here confiderM </> and IB 
(,the Sabtenfes of the eranefceat Angles of 
Contaft) as Ferpondicnlars to the Tangent AD \ 
but it win be the iame thing if we fappofe 
ttem to be inclined, fbrlet AOand BDmake 
any giren Ai^e, then the taltifflate Jt«»i« of 
BD to M wiU be the lame as before, and coa- 
fe^edtly the fiime whh that of AB? to «^ , 
If the Angle D be not givev, yet the Aqgles 
D,<^ wiU always converge to, and come nearer 
an Equality^ thab by any £3iffitrence afDgaahle, 
ahd confectBcotly will at laft^ajtulj there- 
fore the UiiCsBD,^ii^ are id %heftme Rmi9 to 
Mi( anotheiraslwiiAre. 
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T H E O R, ly. 

^dies defirihitig different CireUs with m» 
t^i^k Motiott ; their CeittrtfetMl Ferces 
tend to the Ceaters cf thofe CireUs ; Md 
to the Lm> tf thofe Foreti mty alfe he dif 
cfTuer'd. (^IG. Vf.) 

I, rr^HAT the CcQtripetal Forces tend to 

X the Colters of theft Grcles, is moft 

erideat. For fince (he Motion in the Perii^c^ 

ries is foppofed equable, therefor^ from the 

commoa Priaciples of Mecbanicks, the Arches 
nm will be as the Times in which they are ma. 
Bat the Sedors (or jlre^i taken from the Cen- 
ters of the Circles) are In Proporlion as the 
itches tipon which they Hand. Therefore thofe 
\i^ctCs are as the Times ; and therefore (by 
Thtvr. n.) the Centripetal Forces tend to the 
Centers. 

2. Iv&M 



o^k 



E HO 

1. Imagine the Bodies to defcribe the Arches 
BD, y in th? fhme time, iaA let CO, cd be 
drflwn paraBet to SS&, (bat is, perpeDdicuIar 
to the refpedivc Taageats BC, tc. Now fincc 
*tis by the Ceatripetal Forces that the Bodies 
are drawn oHt of ,tbe.TangeQt8 iatpr the Qr- 
cumfereiicesju'lisplaih that thof^ />!>£«/« CA.rj' 
(coafider'd aot as of any finite Length) will r?- 
prefent the Centripetal Forces :- ftjr they ate 
the genuine Effefts of thofe Forces, produced 
in the fame lirae,' and therefore are propor- 
tional to thetn. Again, becaufe- they are Xi* 
ffff/4 Nafcemu, they will not differ from others 
that tend to the Centers of the Circles, whi. 
ther the Centripetal Forces ought to be dired- 
ed, by'theforinerPartof thisiV«p. in. . 

3.N0W to difcover the Law of thefe Forces, let 
S=R.SB=:t. A<;s=A,BD=*. cd=k CSubtenfe of the 
Angle of Contad, in the greater Circle) CD=i 
(SubtenTe of the Angle of Contad) in the leG. 
^y Lem. II. wehaveiRx— AA. aad irx — ofi, 
,ib-tbatA': «':: iRx: 2j-x, coafcqncntly X : 

i : ; — : — . That is this T h b o r. viz. The 

R >■ , 

. Centripetal Forces are as the Squares of the 
Arches (dcfcrib*d ia the finie Tiine) divided 
by the refpeSiTe Radii- Q.: E : L In order to 
the Inveftigation of the many noble OreSaries 
tkat flow from this Tluortm^ we^are obliged 
to ifttrodnce fbeTc SymbQls. G= Ceatripetal 
Force. 
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force. T-Tuot V = Velocity jD the outer 
Grde hJ ; and c, f, v^ to racprefs' the \ikt 
Qpaotities la tfae iaaer Circle S>D- By the 
A'. 
'R "■ 
Artii*s A, Of ateddcrib'd-in tHe fime Tima, 

-Velocities are as the Spioes, that is, th^ 

ArdiesTon^ thw^ore V: z«::A:«, tbereibre 

- V ** 
Cic: — : — , that is C o it.> I. The Centripe* 

tal Forces are as the Squares of the Velocities, 
divided by the .S<(i>i. T-hi^istbe Lawfor the 
Centripetal forces, in the Cafe of iufialtely 
rmall Arches delcrib*d ia th&iiune Time. Let 
T,r, exprefsBOw the whole llirtodickTiaws 
of defcribiog the Circles, and let tbcl^iphe- 
ry of the outer Circle =?, and that of the in- 
ner = fi and all the reft a& before. From jMt- 
chsmeks^ the Times of defcribing the Peri{^e- 
ries P, pt are in the SmU oompouadcd of the 
dired J?«n0 of thofe Peripheries (or the Space, 
run) and rtie Reciproal of the.Velocifies, that 
is, T : f : : P**^ : p^'V i but P :;> : : R : r (the 
Peripheries are as thc^dStJ tb^r^rc T : * t : 
Rxv: rxV, but alfo V : « : : A : ^ (the Velo- 
cities in theeqoable circular' Motions are eter- 
naUy as the Arches dielcrib''d in the fatae Time) 
thereforeT:t;tR»<«;fXA, aiidTrAieR^ 
and (fqmrring) T'r'A'.-<*8.'*', therefiwe 
A' 
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R ■ ' R ' ''"'^ ^^^ *' '**"'■' '' ' *" 

S-' — , thereforeC:c::— : -^t or, which is 

aU on^C : t : ; KW: rKT*, that j«Co».'II. "SlB 

Ceatripetat Forces are iatheJlimatlosSfooaA' 
ed of the djrcd Ratio of the Rtijii, aad the re- , 
tiprocal^^/tf of the Squares of -tlfc i^eriddiciB 
Times. V^hi^h.is the Lan £)r.theC;enl±ipetal 
Forces, wbea we coniider the whole Periodicic 
Times. '>*ow, from theft gtheral Uaws-iy tic 
others, 'relating'either to SaitripctilJortes 
or Velocities, dve eliily.4<duccilv imakilginy 
Suppolition whatfocver. For, vvhateyer thcPc- 
liodick Times be, *d hafe got a geileVatW/.. 
fcia for th« Geo tijpetaf Forces' iii this l3it"G7roA 
lory: Aad as for the Velocities, they afeefer 
asthe-Archeis A, .«,defcrib-'d in the fimeTllM, 
Md confeqiieatlywill be*iuad tjy the Propof- 
tion of tiioii: Arches. 

Ex.p. i.LetosfnppoftT=*. Nofe fince 
■ (by C»-. II.) 'tis C ! « : :— : E, and t=T (by 

Hypothecs) therefore C:c:: -i-: ■^■•.R- r. 
r tt 

That&TKi OR. If the' PeriodicltTiises-Tife 
' cqailithe Centripetal Fblrcesaire diredlyiiS'ilie 

lUjs. fottheV(lodfl«8. rrisC-.^ i;,^;- 
(by 
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(byCw*!.; andC: c:: R:r(in this Cafe o^ 
equal Times.) Therefore ^ : — ; : R : r. from 

whence V : v : : R : r. Tixor. The Velocities are 
(UreaiyastheRays, when the Periodicfc Times 
.tire cq/uL 

1. LetT: t't:R:r. Therefore finceCjcj: 

tlj 2D (by Cor. 11.) 'tis jdain, that G=c. Tbm- 

r. R ■ 

. if the Squares of the Periodic^ Times be di- 
-re^iy 3S the Rays, the Centripetal Forces ar,e 

oquaL For the Vdocities. 'TisCrf::^: — 

R r 
(by Cor. L) and C=c ('m, this Cafe j) thererefore 

._= — , from whence V' : »^ : i R i r, and V j « ; : 
R r* 

H»rr *. Tbeer. The Velocities are direftly in 
the. fubduplicate Ratie of the Rays, when the 
Squares of the Periodicfc Times are as the Rays. 

3. Let T' It' :: R': r'. Therefore finceCic:: 

— : ^(byCn-. IV) 'Tis clear, that Cici: 

r : R. 7l(i»«-. If the Squares of the Periodick 
Times be as the Squares of the Raysdiredly, 
the Centripetal Forces ihall beos the Rays reci- 
procally. For the Velocities. 'Tis C-.a; 
V* V* 
-^ : ~ (fayOir.I.) iMldCi*:: r:R (in this 

Cafe) 
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Grfe) tberdinne — : — : : r : R, from wheim 

V = w', andV=v. Thbok. IftheSqnaresof 
tbePeriodlcfc Times are as the Squaresofthe 
Rays, the Vdodties are eqnti. 

4. LetT: f'::R' :r». ThertfiJrc fincc 
C: f ::_ : -L ^\}j Cir. If.) 'tis plain, tbit 

C:«::H: R'. Thbor. If theSqparcs of the 
Peribdicit Tinies be as the Ciibes of tfae Kiyi, 
the Centripetal Forces fball be reciprocally as 
the Squares of the lUys,. For the Velocities. 

'TisCic::^: ^ (by Co^L) aiKlC:c::r^s 

R" (in this prefedit Cafe) dicrefdre t- 1 4-:"- 
r'.- R% ffbm whence we have V'R = v'r, and 
V: v::r*:R*. Th*£OR. When the Squares 
trfthe Periodick Times are as the Cubes of the 
Rays, the Velocities are reciprocally in the Sab- 
duplicate Ratio of the Rays, 

«y. Ther*- 
11) aod T'. 

iace t^Thk 

la 

:R",% thai 
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cities. We have C': c : : v 



aodC :r::r 



for the Velo- 

- (fromC<.r.I.) 

.- - /• ■ ' 

f R , therefore ": 



%»* 
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Operation with , the. Exponents) we toll have 

y . ^: ; r^;,^,'£;i^- So that if the Expo- 

aeitof Hie Terib'dfclt Times be»i, and that of 
the kays be in itliea the Exponent of the Ced- 

ttipetal Forcesflin= i^^, and that of the 



Fig.;?. 
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/■- .... ,.-...„ . 

Ti deitrmiiK tht'Sf tee the'Ctnir'ifttiU Fori* 

ijffb' .:r..ii:r ; ! .rs^mopSs^- .tan. 

to "be aded entirely by the Centripetal 
'Fdve^ ^dlfnkiriivh'QBdiyiif HVm Diime^ 
BQ.towards the,penter S. ]^oi|r if .tbisJmrce 
befup[^^^^'r4:riai^'liin^t^e']arfie,'''»^lthM^ 
lliy!tkan;i$« o^ sMte-atlfiiii «<||i HggAapojtitlS 

woUM be by the Force o . d tnerc- 

ibeeftbeBody(nitHia^«Gli«f>(»i'b/'lheG«ndipc^ 
Fprcc) wpii'd defcribe Si typ^catc 

iS^nVaf tie Times; For, ipo/Sr*i 

detlrlb ct'dtaipge ^ItPt i M ^i^a 

Arch (jofe^i^cd ip.the ^^ jeA* 

and ttic Time 'tis'detcrib a in dc = i .' 'Tt/cn 
becaufe the Motioa in the Circle isfuppos'd 
eqi^e, 'tis r : T:: *: A, andf : T':: *'- 
L a A'i 
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A' , (from what GaliUiu has detnonftrated a- 
bout equable M^ion^.), Aj^^putting the Dia- 
meter of tbc CiK!e= D) 'tis 4' : A" : : " ^ ,: =,' 

m*efl*rt v/^V* :'S-^^^ Bi^^»teis Sewn 
^fc'i^^ti^■Mnfe'''Sp3ces .wfliicti"'' t>ic Body 
■^St6i -by- tifc fetrttKlfa ^ofift) ^defcrifces, 
areas the Squares of the Times j and thire- 

fo/e 1&^ ^MSS^aittJas theQ^titia p^, 



W-," 



clJ «,i 



ji^lf jcrifi'Jj^^^'^Btripstjj i^ot^^^ »m$s the 




BsqifHWa 1«k?Il«)«iftS <W>iTMlEO:j.l,T)lMt 



^'s'i'S4"uSe3'SMy rerolvingilj^a Circfe a^ 

Mwetc cam^ by the'dcntripetalFbrcpin a 
lin?a; Cbijr^ 'it ww'd delcrlbc, i SJace 

vtiriiiiv^abV thf baiaeife!:"'iQ^EI. ; " 

.^•■. ■; 1 . 1.^(6 /■■ ■ ;■ i : 1 >^ :' . <•»•*> 



,'*■ 
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Bodiesdefcribing diRcreat Circles with equa- 
ble Motions \ the Spaces (tliey wOB-d be car- 
ried thro' by the Centripetal Forces ia thofe 
Cycles, in thie fame Time) at-eafre&?y propor- 
tional to the Centripetal forces thcmlelTes. 
Ex.gr. Let D. d. be tb'e Diarafeteri'of Two cff- 
<5es, havijig their Center cdnmibri ; 4, h. Two 
infinrtelyfnKni Arches defcribM-'fn'there CircTes 
■ia the fame Particle of TimcdK A.B/any Ttyb 
AfcRcs of a fin?* Length (JcfctiVd',' the one tn 
onfc'CircI*i and the other itfift^ otiicr, iriVfiB 
fame Time ;T. Tiu»ifrom:>9))fit.w|39AMffiilw- 

" «' A' 
forer;: V'-'-^' p, for one Circlci andalfo 

i' B- - '■"■■-■ ■■■■"' 

■i'::T'::-j; ^, foftheotberCir«le. Thra*. 

f A- B" ' • •' 

J ■ • D ■ Sf- ^^ .(JieJittfcAtte* ami- 1 Be- 

ttE deSlrM rr >»«fe«re'Tiratf (by (Be Hyp^. 

tlieCs^tbc CJa^itis g , -J jJiiwU .the fto- 

!ji»tiWo«e*t!*trfiteta/>orc?iliirth()fidif. . 

pjV jare the Spaces the Bodies areoarrj'il 
t- 5 thrai' 
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thro* by thtf Centripetal Forces in thofe Qrclea 
in the Titne T (fcy th« Sippbfition.) There- 
fore the Confeqgence is dear. 

.;' ■' ' ■.:■■:■. ;-.G)0-«i ;JI.-r'i :'vr;----. ,; 

.. .Suppo^ s^ 3$ before- th^, ^qe» that :t^e 
Bp4ies \you'(i ^^wr,ry'd. ^^rji'-by. ^be Gfotripe- 
t,^ Forces, in ugei^ual TiiD,ef, arp,ia tjie Ratio 
,cpmpounde(j of tlje Squares pf : the -^jnKE^ and 
tte'Ceotripetal Forces. ^U iliqp^hfr ftrmbols 
^aodiog, iet^the ^rcji g, be <df!fi:rjib*j] IP .the 
Tiinc G i the ioSnifiely ftnaU Arl($<i.aadi. b^ug 
fup^fcd to ^defcrib'd ia the feme .particle 

<rf Time/, asb*fere. Then t 'it*: : 7^ '• A 
D D^ 

.".r, ■ . - -: ', '.^ i' B' ' '■'■"'' 

for one Qrcle, and / '. fl ' ; : -j- ' -t» for the 

« 4 
o^erOrcle. ^ Therefore (equalling thefe Two 
.Values of r', and malting the Analc^ies from 

t_ ■ V u A' B' _, d' „ h' „ ' 
thence) wb hare — ■ -j---. T x^ ; B 'x-^. But 

the Two former Terins of the Analogy are the 
Spates the 3odies wou'd be carryM thro' by tfac 
Centripetal Forces in the Time Tand 9 j and 
the Two latter Ternfs are compounded of the 
Squares of thofe Times , 4«d U» C^eotripet^l 
JFpreVintiifTwo Circk?..,TJw«for<?»<?'a!- 
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Cor. II. 

If the Symbols A and B,iiHtead of Atcbes, d^ 
note the whole QrcamftTences of the Qrdes. 

and conftquently T and fl be the whole Periodicfc 
Times of the Defcription of thoTe Dteomf 
ferences ; then 'tis evident, that the Qiiantiti'es 
A' B' 
D ' ~ 

the Spaces (the Centripetal Forces won'd car 
ry the ^ics thro' in the Times that the Cir- 
cumfcreacesaredefcrib'd) won'dbe in Propor- 
tion as the Diameters, .qr the Circumferenc^. 
For A : B": ; D : <i (that is, the Peripheries are 

, ^- \ . J, r A^ B' D* -ii»V 

as the Diameters) ^^d fo — : -^ : : — : — : : 

D : d. And there's no need of any Proof tJjjt 
this mult be true univerfally, whatever be' the 
Matie of the Periodick Timc^ or in what une- 
qual Times foever the Circumferences of the 
Cirdes-ar* imagined. to Be dtffcrr?ft'd''ifcijrthe 
-Two Bodies: However, if thare wWe' iSe 
■y9k»£ Studtnt for hisiEseircifistfifght eafllj ilcar 
it, from the^eneral Analogy iij theidft C*W- 

lary. For there 'twas flieVii,'thaV^''?^^: : 

T'** ^ : fl'x-;'! Now, theQpantities-jV» -r 
Xj A LJ a 

expreffing the Centripetal Forces in thcfe Cir- 
cles, let us ftfe the Symbols C. c for them, and 
L 4. then 
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then the Anilogy ftands thus, Ws, *'-. ?-.'•: 

■7 u J 
T"'C:«"Xc. Now, here let the Periodick 
Tinmbg in wjut Jtlati't of the Rays IK jUeaTe, 

Let tlie Pwlodick Times be ecjual, that is 
•T=a, then will C : t ,: D : ■/ (by w|iat wa's 
flicwn aboK at the CtreS^iti of Thier. IV.1 

A' B ' 
aodsmfojuesUjiij : -^ nD:^. 4ga»i let 

T';!'.::D:*tlK«waiC=f,audfii-: ?!-.: 

p:A Let T:»-:i,D'U; then wiUC:,:;: 

y : p*, and conftqu^.tly - = —i:'[yx-d'i 

^ '."D" : : : 4 And fo propo^ionably in anj 
'Other Suppofition that may be made. 

C Q R. IV. 

. From Tfhat is fonnd in this ftrfi», ,^ 
«ay eafily coippire Centripetal Borces wUh 
aoi<«linJo»miJoiw, fact as that of Gta- 
-Ifity (£». .jr.) whi(li baH betlie Bolinefs of 
the foDAwinj JV<i/m. 



,.??(), I. 
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P n o ». H. 

Tn JW thf Proftrtitn if tie Callrifiul 
fffftu ti^ if Gtmit}. 

Using tticjanie Symbols as in frv^. I.fappofe 
in tiic Fartide of Time r, while tin little 
Ark BD=« is defqrjb'd, (F/(r. V-) tbe Body by 
the Force of its Gravity d^fcrib'd the little 
SpaceBP, which pat =f. Then in the Time 
T, while the Arch BE^A is d^fnib'di the 
Body will have defcended thrbiigh a Spacer < 

i-il (fiir t ■ : T':« f : to the tiftct defttib><l 

inthcTime T, by titL/mtfG'jrvity) =BR 

(£jB.fr.>BM3^='^ (fiacef: T>:: ,•; 

A'.becauTec^thecrjnahleJttatianiatbeCir^^ 
So that BR =^3= He spacj defcrib'd by 

the Gravity jn the Time T. But in the lame 
Time, the Centripetal Forj» wou'd carry tho 

Body thro' a Space ;^^ (by whtt was. (hewn 

at Prrf. 1,) Therefore thefe 5pac^ .grc.to one 

another as -j^: g, thttis,as^.g, or as 

S^jr-.n'. AlIdalo(^utnclythe finceaf Gr<- 
y|ty, and tte Cuuiiiclal Force, inUUsg the 

■ e«iy 
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Body to defcribe there Spaces in the fame 
Time, are one to aQotbcr ia \be lame JC«tM> 

"But becatfre*the Terras p and a are infinite- 
ly fmall, therdbtx to exprcfs this Proportion 
in fioite . Quantities, we may . ]^roceed tpa^. 
Let it bet',:T':: ^ : j( ; then * is the^a^^ 
defcrib'd by the defcendiag Body in the Time 
T. But (from the Uniform Motion in the Qr- 
cle) t':T::a^! A\ therefore (by Equality) «': 
A'::p--*,and«' :^::A'; Jt,' and confcquently 
inltead of the Terms f and a % putting in k and 
A', w]]icb are proportional to them, the 
proppitton will be as D^i .■ A^ So that we 
have this Thttrem^ The Force of Gravitj is to 
the Centripetal Force (of a Body'rerolving uni- 
formly in a Qrcle) as the Re&angle under 
the Diameter of the Circle, and the Line de- 
fcrib'd by « defcending Bodj^' in any given 
.Time, to the Square of the Arch delcrib'd by 
therevoMng Body in thefame Time. Q. E. F. 

■ C O R. '^ -• ■ ■■ 

When Dx*i=A% then thofe'Two Forces arc 

A'- 

■equal j that is, when *=^|t.'^ or, the Space a 

Bodydefqibes by the Fbtce of Gravity, is c- 
^l to, that it would f)e Ucriedthro' by the 
Centripetal Force in thef«ine Time. 

'Theor- 
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T H E 9». V. 

4B«dy trvohiag i» the Ckp.apfferema ^ a 
.■Cirde, tie Cenlnfeta/: and Ctatt^gd 
Foreetr^ren^at to amiwtber, 

FO R while the, litde Aici XflO. V.^ £0 
(•E*;4'-J; *s, 4efcri|>'<l» ti\e CeoBipMal 
jFprce ha^carjifid the Body WWStdsjhe jjjeii- 
ter by theSpape CD. And if.thp Centripetal 
Force were awfay, the Body, ioaead of djafcri- 
bing the Arch;, Bb,won'd S9 pa in thfrT^- 
gent, and dcftribf jj) tlje CimcTime the i.V>.«4< 
BC C which by Umma I. is;^the liftie Arcl) BQ.) 
In which Cifeit wbu'd be carrictJ^fTfraoi.^he 
CorTe of the circle, by the Diiance- of, thf 
fameijw«(«CD.; and this i^iJhpJeBea e(.}\\^ 
lCentrif)i|3i force. Therc^re ,i|(i^ Qjurjipem 
and Centriffgff Forces produfioj an, Efie^: of 
the fame Ma|qitode in. the ,rOTR.Tin!e, arej- 
iqnal to one another. .Q,.E...li „..',j^,, jfj".^ 

".;.', ', ";.', '/c o '^.-"^y, '„■ ''..,^. 

■ An the -Tl&fflrtjnj' refitting 'tt^ Cinttipetift 
PorccsjWlilcfi''J?ere dedijiW^ftbii C»'»«W?» ' 
of »«■; iV/'gk ippljdaile ■ttf'CinWftral 
torttsalfSr'"-''' " "'■' V-' '<>'''■■' ' 

■•■ ^ - r :rv.' •IllM^irwj ..■■ - ,. ■ ■ 

Con. 
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Jko3, according to tbc Tenour of the laft 
•frtktim, tbe Ontriftgsl Force fbdU be to that 
of Gravity, as A'; Dxi^ aad ODnfeqnently 
equal to it, when A'=Dxi. Bot to cxplaiD 
^cre A little what I intend by the Ceotrifi^ 
Force being equal to that of Gtavity, Jet its 
conceive a Body revolving in a Grcle to be 
lield by a Thread, produced out ctf the Center 
of tbe Circle it defcribes, fb that by the 
Means of this Thread it keeps alvrays exa^y in 
the Circamierencc of the Circle. Tis certata, 
that as the Body revolves with a greater or left 
lOcgree of Velocity, ib the Thread that hoMs 
it vf ffl be ftretdiM more or lefs violently. For 
the fiade^vour to recede from the Center of its 
Motion wiU begreaterorlefs,, as thf Velocity 
*ith wbidi itinovcs is either greater or left; 
^that gteater or lefs Endeavour of receding 
will produce a greater or lefs Tenfion of t6e 
Threadv This ftretching of the Thread by the 
pody^s itmoves in this manner circalarly,is the 
C^jof the Cf ntrift^ Force, as- that Tenfioa 
pi it by the n^t Weight of the Body, where 
it is- ^eiy infpend(|d fajr the^m^ withoot tbe 
Intervention of any fort of Motioa. or Impe-" 
dimeot, is the compleat E^a of the Fo^te of 
'Gra- 
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Gravitir. And m'the Oegim of Vdodti 
(nitb.whit^9:9Q4v i^iV oioveQitaUrly) arc 
inSaite, and ftwTsiujCiitlT. tl|<!ivfnay be at mm) 
Delias ii! JXeaim pf die Tlw«d that d*^ 
tarns it in itsPatli ia that Motion; lb when 
Sfck a DtgrWof iftlodtyiSpitdM upon, llitt 
the-Tealwt.of t|!e,Tbrcifl jti&ig,'fren.tlit«K4 
is equal to that w)iLch is thf B,;^»f thefm 
^i^nfioiii We fay; thea, tliat the,Ceai;^&g<^ 
Eorj:e is egiijt.to that of GraYiB", hecanfe their 
l^kptodu^ ;he fame El&Sts v^n the TbreafH 
0? whateyet ftofortion.th^TwfiOM bear.ip 
cue aaotheiiTW iwy ly. tjie Jfotces (the ,C«»(k 
of th^>: })m-. the fame. ^kt», to tuf/iin a 
little i«o thill Stouter. The retotriug Bedy 
vorii^ wiitmlyiR the Circle, ne mill ami- 
jider' the Ve^ctt|B of that Motion, as feme one 
ort^her ofvthoft- Velocities, which woidd.ke 
acquir'd t^y itjq afae perpendicular Deloeni^ 
fx.fr. intheOianieterof the-arctd tjow* 
Khatever Space the Body deftiibes byi the tot!* 
of Giant; in its Defceot,iif it aftttwajds 
nwva oqiiaWy with the greatell Velocity got- 
ten by that Defcent, it's a_ iu»wa TTxirm, 
That,theS{>ace defcrib'd by theUolforlll'Mcet^ 
on fiiall be doilbti that dUciib'd by the Bd« 
fbrmly Accelerate, is the fane Tinie. Ut 
the Body therefore in the Time T defcend thro' 
thfrSpate *, and if with the Velocity gotten by 
- ^ this 
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this Detcent it afterwards riJovesiKjuably in the 
arclc, and-iioes'Ih' thefittieTiiiwTderctibt 
the Arch A ; tWehniall A^ik.996^^lcti-MV> 
Wvcrfillyi Whirciii deddreSWthepanloteger, 

pea Fraai,p^;.,;-Ti)^;i5;.JV=*'?5C^ ^'^'^'^ 
ftheSpaw th^Ceiitrifii^fKircewbBW eairry 
the Body thrc^- ill' the Tirtie''tO=4.»Bii/t).There- . 
fore the Space liefcribed hy the Centrifop! 
force. Is tbtthat'defcribed^by the Gravity -id. 
the rajmc TitoetTi'as 4mrt(D : th D,- that is, as 
4)ff:f, andcbhfirijtii^tly thefe'ForCtiflreiatha 
&mtRMie. "He^inpartib&l^CaTestlwPt«3 
portion of the Forces is cafily kn6wn.£x.^: 
tf Mirj^ t&en^Jf. 'fHi=:i, aad foth« Centrifagii 
Force in that ^a(b isJeqaal>totheOt%Vity. If 
mxiy then 4 MKZLi^ and fi> tiw-'^o^rtioa ^f 
tie Forces is as a;--!.- Ifiw=J, thm the Prctt 
portion isas 3; i. litn—i., thert *tis as 4-'i; 
and ia liKc maanerfor aay other fort of Sopptji 
fitioii. iTiic-'SWft-bf all- fthich rr^y be ds- 
prefs*d in this TTwamw, Tlrat *f aBody rCTtrtvia 
ki « Circle,' with a: Vel&ci!tJy«(y]'^ Vrtlsaraoi 
qnir'dt^aDereentthfoM^c^^ thai; ittothe 
Dlameccrdf thO'Circle, asiw tO' Unityj^tliit 
thai the Centr&gll Forte lAdll be toMhatof 
OrJivity, ak'4^mi^o\iaivf. > :.ju.- ,■...': 
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Having hifljtejj; ^.c^rtain Ji^cbmck Tbetre^ 
befor? TOnc'erjii]^ the .Pxoportiqa of the Spaces 
dcfcrib'd by aa,e^u^blc aadaauQift^rmljpaccc-^ 
lerated Motion, in.,the fwie.Time^ I think it 
not iiDproper to fabjoia alhort lUuIhatioa of it. 
Let the Qjjantity * oxprefe TimCy' ^Velocity, 
the" greatelt Time <^ the greateft Velocity *; 
the Two inmbp- Qpantitittf being flowti^ 
ones, and the latter itanding. .From the Na- 
ture M the uniformly accler'aie' Motion, the 
Vclodtiesareprc^rtipQaltotheTimes.TheTe' 

fore *.• v.- .• «(.•>, and *=Vi *od « = -7 

Alfo in all Motions whatfoever, the Spaces dc- 
icribed are as the Redangles nnder the Veloci- 
ties and the Times. ' Therefore the FlaxioQ 
<A the Space for the accderate Motion, is = 
yx, and that for the equa,ble Motion is = ^ . 
Bot the Fluent of ^ is =: bx=.hd, and the Flu- 

fore the SpacedeicrihM by the equable Matiui 
ip the Tuoe d. vt'yi^., the ftanding Velodty h, is 
double the-Spacei.d^Tccib'dbby: the oniibnaiy 
. Accelen^e, in t|ie fmt Tim^ di with a SoWi^ 
Velocity, the gr^telt of whipb isecp^ltaifr 
Xth?Velodtif.of-t;!»>i«if9rfflJW«JipB.). lAttl 
" From 
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ftom bead to deterniioe the Proportion of the 
Spaces, defcrib'd by aa feqoable Motion with 
tlieVelodtr^, saAiatiMt Tio^etl, Ex.^-.znA 
BO imlformly accelerfltctl oae in the lime nd^ 
where n deootes aoy ivbole 61^ broken Nuin- 
ber. ' It is (from th< tlattire ^ unifbi'mly acce- 
lerated Modon, in which the Spaces are as the, 

9qnat«s of the TIfflei) J't ifrf' : : — : -^ 
= — -=:the %)3ce dcfctib'dby tlM xccelerattf 
MotionintbaTimeW^ the Space dercrib'd by 
it in die Time d bdng =— j hf what w*s flw** 
before. So that the Proportion leqiiifed is 
tbatof W-- — , that is, of i ;~ , ordfi: «)i 

oniverfally ; which may be exemplified ia par* 
ticBlaT(Xa at Liberty. , 

Sd HO L. It. ' ' 

Now, to aj^ly this to tb« former. GotQ- 
parifon between the Ceatriftig^ force aad that 
of Gravity. Let the Arch A'b#dc(cHbed hy 
the Body t^<Av\a% in sCifcIfri^ifitte uniform 
liotioa, intheJCisM^^ afid tbe Liatfi de- 
ftribed by its Dtibetit whfc ajltitiiforarfy ad^- 
Imttt Motiotliti iii^That nH% ik<MxQi!a^ to 
^diftUtterpfrtof ttie^^Dg^MiiiM. tUti 
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Is OBwerfally A : * : : 2 ; »,, aod A=- , fron 

A" ™ 

whenM- (the Space dcfoib'd by the Centri- 
fugal Force in the Time "/JiJ =^. Suppofe 

(as before at ar. II.) i=md, then'^* _ 4"'"DP 

D»<- Cto. 
_4i»«jD . ^ 
^ j and confequently the Proportion of 

the Spaces defcrib'd by the Centrifiigal Force 
in the Time J, and by the Grarity in the Time 

'"4'sas'':^-: »,D, thatisas^: I, or as 

4™ : »•. Of which more general Proportion, 
that at Or. II. is but a particular Cafe, mi. 
when the Times are equal, or when » is equal 
to Unity. 



LlM^A. 
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Lemma. 

IfthtRi^ht Line AE (FIG. VI.) *ndthe 

Curve JCjgiveit in Pofitiott, ettfoae ano- 
ther in the gtvea AngU Ay ^ */ the 
Right tims DBy EC heor^nately af^lfd 
to the Line AE (in amthar gimn Angle) 
nKHi^the Curve in the Points in B^C; 
Then fuffo^ng the Points B^C, to etmeto 
the Points A, the Curvilinesl TriMgles 
ADB, AEC/fifuS he at lafi in the duplicate 
Ratio of their Homologous Sides, 

FOB drawing the Tangent AFG } upon the 
Approach of the Points B, C, to A, the 
Sdtio of the Tangents AG, AF, the Chords AC, 
AB, and the Arches AC, AB is a R^th of E- 
quality (by Lemma I.) Therefore the Corri- 
lineal Triangles ADB, A£C are at laft coioci* 
deat 
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dent with the Redilincal Triangles ADB^AEGj 
but tbefe being firoilar (bjr ^ Uypttbefi/") are 
in a duplicate Rsth of their Homologoas Sides 
(by the Ekmtrts j) therefore the CarviUaeal 
ones are fo too. 



It is evident, that the Spaces which a Body 
(urged by any regular Force) defcribea, areia 
the Beginning of the Motion as the Squares of the 
Times : For if the Time* be exprefs'd by 
the Lines AD, AE, and the Velocities in 
Ihofe Times by^^O,, EG, then (from Meeh^. 
nkh) the Spaces Ihall be as the ^ed's ADB, 
AEC} that iS}.ia the Beginoing of the Motion, 
as the Squares of the Times AD, AE 
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Fig-7- 
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^ 4 Btdj rcvchm (FIG. VII.) Jma aar. 

■ . Uin Center 5, and defiribes 4 Curve AP^ 

I ffoi» ifKPR touches the Curve in P, tad 

from urj other Points ^edrmn QK fd- 

T^l to SP, jurd j^ perpetidicaisr to the 

fsme J the Centripetal Force ^iS be reeifro- 

caBjts thefilii — J> ; ttkingthe Vt. 
lueofit^ notmhere the Points P tnd D/we 
Mt any faite Dijlance, but at Ufi when thej 



PUT C for Centripetal Force, and T for 
Time. Now, in the iadeGnitely fmaU Fi- 
gure QR.PT, the UmoU <2R, being the genuine 
EBca of the Centripetal Force, will be in a gi- 
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Ten Time proportional to the Force, (by tfie 
Second Central Lotq of Motion.) But if the 
Force it felf were given, the LirteoU QR would 
be as the Square of the Time (by the forego- 
ing Lemmd) for the Force nhith draws the 
Body towards the Center S is a regular one, 
and the Space here intended is tot a. Finite^ but 
a. KUfcent Quantity ; which are the Conditions 
that Lemma requires: So that to exprefs it in 
the fliorteft Terms i if T be given, then QR 
is as C^ i and if C be given, then QR. is as T* ; 
therefore neither T nor C being given, QK is in 
the Ratio compounded of both, that is, QR i? 

asCxT*, and confequently C is as -i,. But 
the Time is as the -/irea (by Tljeqr. I,) that is, 
T, is as i SP X QT (= the ^rea. SPQ.; aijd^i 

SP'^QT is as sP^aTi fo that C is asrj^— 

SpqxQTi . " ■ ' 

direaiy,that is as — ^g^Reciprocally.Q,E.D, 



Co : 



Hence i: 
a Point, to 
Force is di 
Centripeta 
revolve in 
fo this, we 



ogle 
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SP^xQT' 
fidid ' qc, - ■ » according to the Nature of tliQ 

Cgrre : Some Cnnples of nbici) follow. 
Fig, t 




F K O >. III. 

'4301^) revohing in the Ciraimferemi ift 
ir'it tofmL the Lm of the 
e teuMiig to s Grveif Poita 
remt- 

VII.) be the Place of the 
iripherj: SQPA, Q.the next 
C moves, and S the Center 
s are direded. Ut PK be 
P to the Diameter SA, QJ 
1 a to SP, LC^ parallel to 
at P mcetiogd^, prodoced 
place hew,, th^ Triangles 
are limilar. That the Tti» 
^Hflular is plaiq, becaoff; 
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Q^ UparaUd to the Line SF b; tCe Conltrn-: 
aion. Again, that the Triangles ZTP, SPA 
are OmiJar, is evident, fyr the Angle SPA is 
a Right one fnlm the Mature of the Circle, 
and the Angle ZTP is a Right one by the Con- 
itru^on i alfo ZP being a Tangent, and. SP a 
Chord, cutting the Circle at P, the Point of 
Contad, the Angle ZPT is = Angle SAP 
(Handing npon the Arch SQP) from the Ele- 
mm,. Therefore the Angle TZP= Angle PSA, 
end confeqncntly the Triangles are fimilar. 
From whence ZPS i Zn : : SA1 : SP1, and 
2P^ : ZPi : : RP^ : QT^ (becaufe of the propor- 
tional Sedion of the Sides ZP and ZT by 
the ParaUel QJl ;) therefore RPi : QT":: 
SA':SPi. But RPbeingaTangent, andRQL' 
a Secant, catting it in R, and the Circle in 
Q, therefore (from the Eltmemi) RP^ =the ' 
ReSangle C!R«RL,therefbre the Analog; ftands 
thus QR«RL : QT" : : SA1 : SMj firom whence 

Qj^Jt^^^El, And beoxift thm tho 

Points Q,an(l P' comt id^ethtr, the'Line RL be. 
cooies=SP, fberefori pitting SP for RL, w« 

haTeQ?9=^^. Now(byr(».'-.VI.)the 

„ SP^XOTI 
Cimtripetal Force is iroptocally a» ^ ^ 

alld we hare fbuid the Vahe of CffiiB th? 
proper Ternft of thtCnr**, tWcefire m"'"- 

.... „Co.,g[c 
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pljingthisVsteeofQJi by 



^,«eha«-,. 



which is Reciprocally as the Centripetal Force 
in thisOfe ; that is^ becaufe SA^ the Diame-:. 
ter, isa given Quantity,, the Ceiitripctat Force,; 
teciprocaUjr as SPN that, is the Square-Cubo 
of the E^ftance horn ^he Center 5. Q^t. I. 

Fig. 9. 
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P H O B,: IV. 

^ B«dy rfvthiag in the CirfU PQA ^Fig. <).) 
V« re^uir'd ttt fad the Law of ihe Centrife-^ 
id force iettding to i Pomt Sfifar difi4iu 
ihtt til the Lines, u PS, RS, &c. drsitn 
to tha Foiatf mttjl he 'ejteem'''d m ^araSei, 

FRO M the Center C draw CA, cutting the 
Parallels PS, RS, at Right An^esj )Oia 
the Points C, P, and produce ZT to cut CP is 
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L. Here Zp is a Tangent, as beforf} and the: 
UneZTLa't Right Angles to tlie Parallels PS' 
and RS. Non, the Trian|les ZML ZPT,: 
Cl'Mare limilari ForZT cnttiog the Band-' 
lels PS, RS at Right Angles, 'tis plain, tharthe 
Triangles ZRQ., ZPT are Bmilar. ABb, be- 
raufe the Angle ZPC is a Right one, and the 
Line PT a Perpendicular from the Right An- 
gle to the Bafe ZL;' therefore the Triangle 
ZPT is limilar to the Triangle PTL; and 
lince the Triangle PTL is fimilar to PMC; 
therefore ZPT and PMC are fimilar. There, 
fore ZP1 :ZT»:;CPl:PMli but ZP1: ZTt>: 
RPS : QJ1 (from the proportional Senien of the 
Sides ZPand ZTbythe Parallel RQi) there- 
fore RPq : QT'i.r,- CP1 ; JiV}?. :But (from the 
Nature of the Circle RP being a Tangent, and 
RQO. a-Sircant,- iutting it itithc Poiiit R, and 
the,c«clsnnOJ RPi-=0Rj<(^'5 from whence 

^ ^ CPl •';".;, ,,q[i? ■■■,': 
when the Points P and C!_meet'together, OR 
becoiiW= ffis^PM i therefore putting ipii} 

for OR, we'hil^eQT^=;J£^^iand.fothe 

general f.™,/« — qJ^".,iS eiyial (^ '■- 

NeW, the Pqin^ S being «t an infinite Diltance' 
SP'is » ilandi^Qipntitir,) and lb: is GP the «J 
dim i a tijat ^viSiii by Jtwi (Sindfiig cijantity 
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•^-, thcExprefikmainoontstotM*. "there- 

fbre tfae Centripetal force is redpfocall; Jn tin 
GilwoftbeOnSiiuteFM. (LEI. 




P R O ». V. 

J Soil nvehing m the LagmrtthiM tr 
Pnfcnmul Sfirtl, 'lit rip/it'll to fmt 
tit Lm if the Cemrifetd Force tineHiig to. 
theCeater of the Sfirtl, 

THE Nato«oftliiiCnr«{BB,X) isfith, 
tliat aH the Angles^ SPQ, SQJ,SLO,*i. 
(wliich tbe-Rajrs nuke with the Curve or Tan- ■ 
gents at thofe Points) are ffln of the fane 
Magoitade. From whence it follows, that ta^ 
long all theiitdefinitelrfiiiaBiinglesibomthe 
Center SsontinnailyeipMl, that is PSQ=(JSLo 
\JS0,6-e. the Taa^tS!)i,(^LSOl*t. 
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«(^limUar,iiilltlieRfi>reFS: 0$:^ <3S : SLu 
{^;«0,(^c. Cai|fe«i«)tly tbe RaiFs PS, q(, 
SL,^. are ia.tfae auciAoalGeoaKtrick Pn>> 
portioi; Thtn^Sace 9P : SQ. : : Sq^; SL, 
't»aU'oSP:SP_SQ.: : SQ,: SQrSL, thatbCito- 
ieiibiag the imlefiiutely little Aicbcs Qa i-^t 
Oc, Dpoo the Center S) we hare SP : P<:i 
SQ: 0} pr (which amoiuits to the lame, let- 
tiiii&lltfaePerfcudicehirsQT, LN, OM) 'tii 
SP : PT,: : Sft; QN. So that the liimU PT, 
and QN, are always as their relpedire Rays SP 
sod Q^. LalHy, beowfe the iadefinitely fnuU 
TriaqglesP(;27, QLN, &e. arealwaysfimilar 
(fc^rtheAs|lBatFaod Q.8recggal from the 
Nature of the Carve, and thofe at T and N are 
{tight onn) therefore PT: QTv OHs LNt 
and lb PT and (^ are always propbrtiooal t9 
C27 and LR^ Bat before ^was fliewn, that 
P,T and qN were always as their refpediTo 
Rays SP aad QS; therefore alfo (he UtaU 
gX and LN ate ever, ^i thole Rays SB and QJ, 
I tboe^bt this Jittle E^gplicatioa of . the moft 
common Properties of the Curve, neceltary to 
heprcmis'd, FROrderto th9 andcrllaadingoer 
Oreat Author's Procefs in the InventiatM)f the 
Law of the CentripetaJ Force. Now, let the 
iade£i)ttBlj atall Angle FSQi.be gi|lea or fop- 
poled aioays^ p! the iane Etigai^s,^. then i^ 
1^ Triaq^.S^I^ tee thei^^ at Su^I- 
nays the lam^ ai|d that 4t ? aUi) ev^r the £>n)4 



,:o,Googlc 



t 170 

(from the Natntof die Carre) Oerefon the 
^□gle at R, vit^ SRP, is erer the lune. So 
in the TriaDgle SQT, fince the Angleat T is 
erer a Right cme^ the Angle SQT- Ihill always be 
"^ iame. From hence thenfbreia the indefi- 
nitely finaW Rgnre RQXP, the Angles at P, T 
■ and R are ftaoding, and fince the Angle SQX 
was Ihewn to be fo, then RQT, the Comple- 
mcnt of SQJ to Two Right Angles, fljall be 
pf a flanding Magnitnde too. Therefore all 
tfae Angles of the Rgnre RQJP, are of a ihnd- 
ing Magnitude, and conleqaentl; the Species 
of the Figare it felf is ftanding, or always gi- 
Ven. Therefore the £«m of the Sides QJ, 

CQiy viti. ^ is « iMUog Qsaqity, and Gt 
^ may be always as i . Confeqnently if ^ 

OT' 
be as t, then (multiplying botlj byQT) ^ 
9R 
Iball be always as QT* Bot (as was fli^wn he- 
Are) firom the Mitur? of the Carve, QJisas 

SP I thereforeaUb ^^iMl be as SP, tbcrtfore 
2— j^ — (which is reciprocally as the Ceutri- 

petal Force) IhaU be as SP'. Therefore the 
Centripetal Force in this Cnnre is Redprocaily 
astheCabeof the Diftance from the Centers. 
(J.E.I 

' ?«■?■• 

......C.oogic 



fig. II. 
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A Bodji revolvif^ ia tm EHiffe^ ^tis reqttir'd 
UfiU til Lm of the Centrifetil Force 
.(ft Body tniin^ to the Center of that £/- 
: «(li. ■■ ■ ■ 

LET CA, Cb, (FIO. XI.) be theS™;««o 
ol the Ellipfe; GP, DK coiijogate Dia- 
meters; PF, Q:<. Perpendiculars to tliofeDia. 
meters ; Q_v an ordinate Applicate to tlie Dia- 
neter GP; and compleat the Parallelogram 
^Q.* RP : The Triangles Q.t i, Pct are fimilar, 
■for the AogTcsattand Fare Right ones by the 
Hffuhifis; but Qy being parallel to-'CF the 
Angle Q.t>t=FCP ; therefore Qrt : Qyl ; ; PF1 : 

PCS and a" =^^~. Bnt (from' o^jri 

Sta.) Qsrt: P«'<»G::CD?:CPi; therefore Ps/ 
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~ ^Ciyi ' l*"* P*'=*!^», **'«"fi*« we have 
tJusValaeofQR. Therefore in the general Ex- 
preflkui for the Centripetal Force, vix^ ■ J" 

we jhall hare (by fabAitutiug the Values of 
QrtandQf^ but now found) this Value, vix.» 

Cenieks) all PoraUelogramscircallircTibM about 
an EUipfe are equal to one another j therefore 
CDxPF=BC><CA, and CDi''PF1=BC»«CA'l, 
and fnbiHtatuig BCi x CM in the Room of 

eDi'lPfq.tSeEiprellioncomesto =^-^ — 

Bat when the.Points P and Q.comfta)get|ier, 

then vG is=2PC,lb that then the Expwlioa 

. BClxCA'xlPG „ 
amoants to this, vtiu p^r . Bot 

iBOixCAi is. a ainding Qi»ntit;s> tberc&te 

PC 1 

tteEipreOSbucomesto pgi'-''5^; fothat 

the Centripetal Force is reciprocally, as ==■ 

i. f. diitai)r.as PC, ii» Dillaa«ftoir«lK Coc- 
tcr. <2,,S-L 



Goi 
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Cor. I. 

Hence it foUons, tbat the C^atripeti^ F«r# 
is gnateiO; at the gru^teft EHfiaoce ftem Ht* 
Center. 'Tis greater (JSjt.x'-.) in the S^tio- 
mity ofpfs V>nger Axe^wui wy Pth^ PQl0t 
in the Curve of t^e EUil^ betvrecQ tliat a^ 
the ^tfe^i^'oj the llipEt«r.Axe. 

Cor., it 

Ateqaal Diftaqces from either of the priaci- 
jm! Vertices, the Centripetal Forces are equal. 
For the Diameteits.or PiiJaopps from the Cen- 
ter (frQoitheMatnfoof the £^^);areib ia 
this Caf?, , ■ ,. 

Cor. hi. 

Any Two equal Diameters being taken thus, 
one of one Side the principal Vertcv, antV the 
other of the other Side ^ the Conjugates 6{ thde 
eqnal Diameters being equalalfo, it'sevideat^ 
that the Sum of the Centripetal Forces in the 
Extremities of one of thefe Diameters, and 
its Cooju^t^ Hull bcoquaLtolhe Sum of the 
Forces in the Eitremities.of the other Diame-> 
ter, and its Conjugate. £x.gr. Let A be any 
Diameter, a its Conjagate ^ B a Diameter ta- 
Iwn.on tbeother Side at anequal DUtance from 
the principal Vertex, and a>nleqnently equal 
to 
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to A ^ and i its Coojagate, which is therefore 
equal to «■ Let f = the Centripetal Force in 
A, /= Force in *, ^ =Force in B, and ir=Force 
!ti *. Now I fay, that becaufe A-^M=B^-by 
therefore F-+/=?rb»-. For (by the Law of the 
Ceatdpetal Force fooad io the laft ProhUm.') 
'Tia F :/; : A : *, aad > : » ; : B : *, from whence 
fince AH-«=B+*, alfo F+Zflwllsr^-hr, that 
it, the Sams of the Ceatripetal Forcer in the 
Extremities of each Pair of thefe Conjugate Dia- 
meters Ihall be equal. 

C O R. IV. 

Thetefote aUb F— ?, or ?— F is=ir— ^ orf—T ; 
that is, the Difference of the Forces in the Er- 
tremities of the Diameters A and B, Is equal to 
the Difference of the Forces ia the Extremities 
of their Conjugates 4 and ^. 



Fig. i«. 
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laEUipfei that haye the longer Am common, 
iTrawingMy Dkneter, as AC (F/C.-XHi) cut- 
ting tho Cortes, in C 3fid'i().the Cehtripetal 
FflKe io a Hall be to the Centripetal Forcell 
G, isA:rf;,AC. ■ Let theForceinBbcput-i=(» 
Force in Jsi/,;Botce. inSSf. J Then, Vrx.Ruh 
of the forte in d .to the Force in C is com- 
pounded of the tatlmticA the Force jn^ to 
tiatin B,iaAtl»f the force. in B to. that in C. 

Thatl,f4.I: Ba.i = ||.„ai = 

AB '- ■- ' 

■jj^ (from the Law of the Centripetal Force 

in each Ellipfc) therefore L-^^^-hA 
•:r. .. •-AB'-AC-AC^ 

fo that/: » : ; . A </ : AC. In Two Ellipfes ttere- 
fbre that'have the fame Tranfrerfe Axe,-the 
Centripetal Force (which tends to their cora- 
mod Center) is greatelt in the exterior Einpft. 
And in the Eitremilies of the ftorter. Axej, 
OTi, in the Points L, p, the CemripeUl Eorca^ 
will be ,as thofe Axes, wx. as AL : AQ ■ or 
.(which js-^Il. one) drawirfg ' an/Ordinkti^' as 
EJN cutting the Eilipfes in E and », the 
:Forces Jh the -Two EHiftfcs -WJH bciw m. 
EN i for 'tis AL : AO.,:,.)^^,.^, ^rt>ta 
Nature of the EUipft. 



N 



.Coogic 



C 178 3 

Co R. VL 

SoppoCpg^n as.ia tbt laft CtreSar^ (vitfa its 
%.)ftiom tbe Point C ia the ccterior EQipfc, 
draw the Ordinate CP. Then llud] the Atf» of 
the Forces ia the Poiots O and L, be to the 
RMtif (^ the Forces io the Poiots C and 4^ as 
VGNxNB: \/gPxPB. For the Rati» of the 
Forces in the Points O and L is = -rr=-F^- 

.t^ what was Ihewn at the latter End of the 
^TVt^vi%CeeoSarj. Alfo the Afr» of the Forces 

in C and d^ " ~ aj ' ^^ *^*^ ^^ fiicwn in 

tlic former Part of the foregoing CeraUaj. But 
becauft <iN arid CP are perpendicular to GB (by 
ihs. f^fl»t^ef') therefore from the fimilar Tri- 

f^Q Q» 

"^glesACP, A<iN, we have T5=S5> ^""0 

..... UP 

whence-^ is — the RMtio of the Forcc$ in the 

^^s O and^. Therefore 'the Rath of tfaii 
ForceS'inJthe-FemtsO andL, htoihcRatit of 

'tii6Forces latfec PointsCand^i^ " jS' Jf3- 

iB»t "^.^^^.i.-^EN i CP, smd fiNn;:.Gft:: 
dS»4]|(Ai dP^cFB (f^OJI)tJleKata^cofthe£/- 
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lif fe-^ con fequeutiy EN; CP, li \^N^Nb: 
V<^e*PB, from whence the AfTertion is 
clear. 

SC HO L 

The GrtM jiiaher has briefly fhewn how this 
Matter may be carried frooi the Ellipfe to the 
Hyperbola and Parabola^nd how the, Lan of the 
Forces with Refped to thofe Corves may be aUb 
difcover'd. Aod here by his neat Application of 
it to the Parabola, he brings out a celebrated 
Jheorem of GmUUms. But becanfe the young 
beginners in thefe Things may poOtbly deiire 
a more particular Explication of it, upon their 
Account I OiaU inalEe the Application to thefe 
TwoCurves diitinftly. 



P K oa. 
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If a Bod; moves in the Curve cf a/t Hjber- 
bold, "'tis required to pnd the Iaw of the 
Force tending to the Center of the HjperboU. 

'npIS evidenthereintheFirftpIace, thatthc 
A. Force tendiog to the Center, is moft 
properly a Gentrifugal Force, for the Body 
ftill goes farther and ferlher from that Point ta 
which the Forces are direded. Let (F/ff. XUI.) 
C be tbeCenter of the Hyperbola, CP» a Dia- 
meter, CD its Conjugate, RP a Tangent at P, 
Qv an Ordinate to CP, Qj and PF Perpendicu- 
lars to the Diameters CP and CD refpedirely, 
and Rdparailel to Pv, In a Word, as all the 
Lines drawn here are Analogous to thofe in the 
Scheme for the correfpoudeat Cale in. the El- 
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lipfe ; fo from the Nature of there Carves will 
all the Reafonings here proceed after the fame 
Manner as there. For here the Triangles PCF 
and Q.z/r areiimllar, becanfe the Angles at E 
and t are Right Ones by the Hypothefis, and ' 
the Angle Q,v r=PCF, becauft Qv is parallel to 

the Conjugate DC From hence Q.«=*^^^' 

as before. Alio (from Conitkf) (^-.Gv^^v.'. 

CD,:CPSteeforeP. = |^=QR. 

From whence by Subftitution of thefe Values 
of Q?^ snd Qll in the general Espreffion, viz., 
QMxPCq . PEixCDi^vG , 
-QK-» It comes to : ^^^-, altoge- 

ther as in the Ellipfe. Then fubfiitating 
BCi X CA? for PFi x CCW (becaufe BC « CA = 
CDxPF, from Comcii) and 2 PC for vG^ (when 
the Points P and Q. com? together p Laftly, 
Dividing by the ftanding Quantity zBOixCA^, 

^ Expreffion comes to — . Therefore the 
Force, with refpeft to the Point C^ is recipro- 
cally as ^, th4t is,,diKaiy ,as PC, the ^- 
ftanccfirom the Center. Qj E. I, 

N 3 PllOB. 
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If 4 Bodji wves ia * Carve tf * ParakoU, 
^tis requir'd to fni the Lop of the Ce»tri~ 
fetal force ttndiitg to £ ^ftit iafnitefy 
Jifiaitt. 

LET AB (FIG. Xiy.> be th? Axe of the 
Parabola, Rp a Tangent at P meeting the 
Axe in C, PKi an Ordinate to the Axe, QS 
and PC lines tending to ^the infinitely di- 
flaat Center, and therefore parallel, and .con- 
feqnently Diameters <tf the pinraboU) Qj/an 
Or- 
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Ordinate to PS, Qf perpendicular to PS ; 
Laftly, Let OS be produced to meet the Tan- 
gent in R. Now, becaufe of the fimilar Tri- 
angles PCM, Ovt, 'tis PC : PM:: a-f i Q,*, 

and fo 0/1= ■ T^ . Let the ^rdoieter 

belonging to the Vertex P be pat =:R, and the. 
Parameter of the Axe =r, the AbfcifsAM=:* 
Then, from the Nature of the Parabola, we 
have thcfe following Equalities -, viz. Qtfl =■ 
lUPf ,PM1=»**, CM^=:4*S PC^=r*-l-4;«r« (be^ 
canfe of the Reftangular Triangle pCM) R= 
r^^ (that is, the Parameter of the Vertex 
p is _ th« Parameter of the Axe -h Qjiadniple 
the Abfcifs AM:) Thde' Things are plain from 
the Canick Htmenti. Kow fubftituting thefe 
Values in the Expreffioa of Qj% we find 

?l!in:^l^t^ = P*xr (dixiding byr*-t-4>*) 
rothat<i«=P»'<'-. Tlieieftre the genmil Ex- 
preffioa of the Centripetal Forces »ix. '■ ^ » 

- comes to Qf ~' "tich is (becaufe Qp.= 
p» froo SaEaael«>=POwr. ^Bt r, tlK'rara- 
meter of theAze, isaftandingQjiaatityj.aad 
- becaufe PC is infinite, tlierefortf PCq is ever a 
Standing Qpantity, and confequentiy tlie whole 
Exwellion is a ftandiog Q.aaMlty, and thcrc- 
■ H ^ . fore 
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fon; the Centripetal Force (which isrecipro* 
callyas.PCq'*'-) is in this Cafe equable. And 
t&isis GaliUfu'i Theorem. CL E I- 
"Befbrc we "proceed to con fid cr the Law of 
the Centripetal Force, when it tends to the Foci ■ 
of the Cornell SeSUoify 'tis proper to fubjoin 
thof^otherPropofitions that relate to, and de-. 
fend'jipoil this prcfent Law, iq whi(;h the Force 
tends (0 the Center. . " 

Fig. 1 5. 




Lemma. 

having d ctmtmAit Center Ay and the Trimf- 
verfe Axes FB, GDy Ijing in tf>e fuae 
Right Line ; the Centripetal Forces C tend- 
ing to the ccmmon Center A) jball he in the 
"Points F and G, m the Difianees of tbofe 
Points from the Center ^ viz. at FA : GA, 
that iSy a the Semitranjverfe Axes. 

FOR upon the fame Tranfverfc FBof t|ic 
outward Ellipfe, one may ftiUdercribe 
another Ellipfe, as FH, whofe Seini^coiijugate 
AH ' 
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AH DiillbeequaltoAG, tlreSemitranfvorfeof 
the , inward EUipfe. Now ia the Ellipfe FH, 
the Force in F is to that in H, as E A : HA (by 
wisf JBS been OiewnJ- Alfo tjie Points H and 
Gjjeingequaliyidiftantfrom the Center At the 
Forces, in H and G are equal ; therefore the 
Farsf^iinF in the EUipfc FH, is to ,tlte force in 
G inithe Ellipie GO, as FG: AG (which i? 
sOTi,O.Bi)t the Fores ii) F in,theE^UpreFH, 
iS><Sl)ijj! to the Force jn,F in the Ellipie FI, lince 
♦hfPflintF is,f omflion/to thcin: both; . Theje- 
(blS fheForceinF jnthc..EllipJs,EI, is tJjthf 
Fofce, in G h:tilfiWf GO,,-»:jEG; AG^ 

a-a&'T ..;i :•■'. ■'■■ ■- -. ■'.-■■ ^ . 

hill fimilar Wfps, the Timei'of iji^Verh- 
diik Revoliitkiis (perform'd tiout tk fime 
Center) are eqMl. 

LET the Ellipfes "FIB, GOD,-(F/^.-KV. 
foregoini!) be cbnccivd to be fimilar; 
(hen drawing arty Diameter as AG, Cutting 
the ii:terior Ellipft in E, it might eafily be de- 
monllnited (from the foppofed Similarity of 
thefi;«>-") thatAb:AEl:ABi'AC, orthat 
AO:AE;:Al; AG; and fo that SnJ other cor- 
refpondent Diameters ar» ftill to the Proportl- 
tioa of the Axes. Now (the CeMiSf etd EOrces 
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io both Etfipfes tending to tbe comoxu Center 
A)theFcnxeifiBlhaUbetotbatinD, asAB: 
AD (by the foregoing Lemma .-) Therdbre atfo 
the Force in C ffaall be to that in £, as AC : AE, 
that is; as AB: AD ^ and fb dramng an; o- 
tb<T E^aineter, the Centripetal Forces in the- 
Two EHipfes fhall Itill be in the fame coaSBOit 
gatio of the Semiaxes. But if Two Cirdes 
were defcrtb^d upon the Center A wUh ttte 
JtaMi AB, AD, the Periodicic Times in tftofe 
Grclfis wou'd be eqaalj for the Times aire 
eqoal<as w^s fepim in the C»rrf«V« oSThnr.W.') 
whea the Centripetal Forces are diredly as tfes 
Rays, as hsr; they are. And therefore lince 
the Forces ar^ in the &me Ratit of tbefe Rtutii 
ABand AD, every where in the Two Ellipfes, 
the Fcriodick Tuttes 'm them Utall alC) b; cr 

qjiai. aE.a 

SC fi O L, 

In the Demonflratiflai foregoing, 'twas ^>- 
ferted, that the Centi^wtal Force in C is to 
that in E, as AC to AE \ which is thns fhewo. 
The Force in C is to the Force in B| as AC : AB) 
and the Force in £ to that in D, as AE : AD 
(from the general Law difcoTcr*d j|tP«fcVi.) 
But, &QCB the Similarity of tfieF^jp-<^ 'tis.AC: 
AB::A£:AD, therefore Force inC to Force 
inB, as Fon» in Eto ForceiaD^aDdalterr 
nately. Force in C to Force in £, as Fprce 14 
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B to Force in O i bnt the Force in B and O are 
0>j the foregoing Lemfna) as AB: AD ^ that is, 
9S AC, AE, therefore tjie Forces in C and E ar? 
alfo in the fame ^«tw of AC : AE 

L B M M A I. 

futtiag the Para^ter <f the lojiger Jxe ef 
the Blipfe = L (F I G, . <f Prob.VI.) 

tbeiL^dL-^^^.O^i^gthisf^tlh 

tity ffhtre «fe ?M0s f Mti Q^ erne f«. 
getheti 

JToKH 



it was found at OMFnt. that ^ !* 

iBClxCAl 
was = — pQ • But (froBl Camcf!). the 

Redaagle pndiEr the Parameter and the SemU 

tranfrerfe, is equal to twice the Square of th? 

Semi-wningate, that is, WCA = 2BC^ ftom 

o^ 1-«CA . , L»CA' jBC»GA1 
whence BOi= r^ *id "> -p^ = ' ^ : 

_ Q>i>fO i The„,i„ (by Rednaioo) L = 

QJ^ • ■ - 

22iJg' OE.D 
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L E M M A II. 

Suppojtag t^ asm the forgoing Lemma, (for 
tht Centrifetal Force teadiiig to the Center 
oftheES^) lfyfythatheAixz,defcri^i 
«r 4 gives Pdrtkle ofTinKf fiiall be ex- 
frefs'i hy this fiandii^ Siftntity iSnQA^, 

OR by the precoding Utuma, L= ^ * 

therefotedrtxpCteLxORxCA'. Butiaa gi- 
ven Time, the LineoU QR is as the generating 
CcQtj-ipctal Force (by the Second General Laa> of 
'■Muien) that is (in tbifi Gate) as PC, the Di- 
ftapce from the Center. Jhcrefi^re fincc QR is 
us PC, then Qnx po Diall be ^s LxPCcCA', 
and (dividing by PC) Qji x PCi Ihall be as 
IxCA', andQ;XPGasL*5<CAt. BptQ/XPC 
is as tfae ^ea ^efrifa'd in a given Time. There- 
fore this j4ria is as the Quantity L^xCA*. 

Cor. 

Fatting L,/,the Parameters, and 2D,2<^ the 
Conjugate or Ihorter Axes of Two EUipfes that 
have the fame common Tranfverfe 2CA ; then 
the j^ea's delcrib'd in thefe EUipfes in a givm 
Time nill be as the Conjugates. For the 
\Arta'i 
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Art£t will be as L*xcAi:;/^KCAi, thaf ir 
(dividiDgbyCA)asL'XCA^: /*XCAi, that' 
is, as 2 D : 2 </ J for (from Conich) LXCA;^ 
aod 2D', /xCA=2</'. 

T H E o IV. VIIL 

Xhe Tiroes^ the Per iodick Rfivoiutiom (per- 
fi^ti^d ibou* the fame Center) art equdid 
aS EBiffes that have the fame Tranfvirfe 
Axe. 

LET A be. the Art* of one EUipfe, T the 
Periodick Time, D the fliorter Axe, N a 
Particle of the Area defcrib'd ia a given Tiinej 
Let » be,the>*-M of another EIHpfc, t the Pe- 
riodick Time, d the fliorter Axe, n a Pavticle 
of the Are* defcrib'd in the ferae ^ven Time \ 
and let B be the common Tranfverfe Axeia 
both thefe Ellipfes. Nof, the Artdt of Two 
Ellipfes are in the Ratio compounded of the 
Periodick Times, and the Pahicles ef t^« 
Artiii defcrib'd together in a given Time. For 
the Periodick Time being the complex .A'".'"' 
fcr of thofe Particles of the>*-M, that altoge- 
ther compofe the whole ^^'■e'*' of the RgiitTa 
hence if thofe Particles are equal, tbe:^^<i>. 
wpal,<tbe as the Periodick Times, pv if the 
Times were equal, the Artdi would be-as tbofe 
Particles defcrib'd in a ^ven Time \ and there-, 
fore. 
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■ -T a E .0 R." 'X. '-' '^■'' ■_ 

■ JffaBodj'rjtvohesiitOffEIttpfe, Mndthe Ceiiilfu 
petal Force tends to the Cerlter\ hefi^- 
the Velocity in m) Point dsV ( j. "^tj^. 
Prob. ).fi'^^ exfrefs"^ hj J'^<i(*»- 

tity ^ pp^y or (jvhich is aB ^ney; it 

jh4ll he in the Stdfdufliette Kido of the 

Qnan$iiy .- „ ; Kecifrecdy (the tinfPf 

- heing ferfencUcular from P, to the Diame- 
ter CFj which IS a Canjugate to PC) 

FOR the Velocity io a given Time fliall be 
exprefs'd by the little Arch PQ, defcrib'd 
in that Time; that is (fiace the little Arch and 
its Tangent are at laft coincident) by the Tan- 
gent PC, or becaufe of the Parallelogram ■ 
QRPi') by the Lineola Qy. Bnt the Triangles 
Qv r, PCF being limilar, the LtneoU Qv = 

^^i alfo PCXQ; is as the Jrea defcrib'd 
PF ' ^ 

1 a given 'Time. But (by^ Lermha 11.) the 
ire* defcrib'd in a given Time is exprefs'd by 

L^itCA 
•iXCA*, therefore a* is as ^^ ; that 
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is, the Velocity is ia the fubdup|icate, if<trM 

PFq 
of Reciprocally. Q. E. D. ; ■ 

That the CorolUriti may be moreeafily ap- 
prehended, I (hall preraife fome preparatory 
IntecpretaticMis of this general- Expreflion of 
the Velocity, h order to which, letiD. ^A 
be the Ihorter Axesj L. /. the Parameters (of the 
longei- Axes of any Two Ellipfes) P. p. the 
Perpendiculars from the Centers to the Tan- 
gents •, or, wfiich is afl one, the Lines PF, men- 
'tion'd juftnow"; The general Expreflion now^ 

*f^'- — pF^» io.thefe mOrt ctjmpeadions 



Terms comes to — — -.or .foroneandthc 

P ' P ' . . ;...; 
other EUipfe. And to determine this to particu- 
lar Points of the Curve (E*^.) in the ExtremT- 
tiesof the longer and (horterAxes,we need,only. 
coalider, ' that in thofe Extremities the Per- 
pendiculars P. f, are coincideal: with theiialf 
longer and fliorter Axesthemfelves. Therefore, 

I. In the EKtremity of the Ihdrter Axe» 
the ExpreffioQ comas to y'lxB. For in this' 

Cafe P is=D= to half the (horter Axe=i\/i^ 

- ^'?P , as is plain from the Nature of the 
O El- 
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Therefore ~- i- -~-) is : 



Vi*'B. 



1. iQthe Extremity of tbe longer Axe, the 
£:q)i«flioii comes to L'^B^. For here *m th^ 
Cafe, P is 1= B = to half the longer Axe. 

3. For a Circle whofe lUdiiu a = ^ the, 
fhorter Axe (putting R the RaMm) tbe Expref- 
fipn of the Velocity comes to ;\/itR in the 
Terms of the Qrclci and to LixB^ in the 
Teriiis of ilw Ellipfe. The former part is 
clear : For in the Qrde L is = zR, B = R, 

I » B* 

and P=R, therefore =^ is = \/ixK. The 

latter part ^peais, In that R, is = D by thcJ^ 
fotbefis^ that is, R= —7—, afld fo Rx\/2 = 
L*J(B* ia the Terms of the Ellipfe. 

4. For a Circle nhofe Radius is i the longer 
Axe, the En)n£onof thcVolodt; comes'(as 
before) to i/i»R ia the Tenns of tfcc Circle 5 
aadtov^2><Bin theTermsof thcQlipTc. For 
inthisCafe Ris=B, and fo\/i>tRis='\/2''R 
Kow frc»n hence the following OrtBarm will 
appear to be very clear. 

Cor. 
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In timilar ElUpfes, and i^ Points fimilatl; 
t)oGted to the pnncipaf Vertexes» the Veloci- 
ties »tccT5yy. 7fi^tifiiiifiMt,t^iogMipoi 
tlie lodger o^fljorter ,^;^ .or &te ParMacterB- 



In Blipfes'that ha^ the fame TranfTcrfe 
Axe, the Velqfities are as (be ftjuare Roots qi 
the Parameters jliiedly, ' aad the Perpendicu- 
lars Haai the c^mmoa Center to the Taagents 

r ' '■ ' - ■ '■■ L*xB* ■ ■ ■ " 

inveriljf. For the Expreffions are -rs"^ »,*ud 

i therefore if B= b. the Velocities in any 

r 

Two fuch Elliprcs areas™ : — 

P .? ! 

c o nl lu. .; 

The Tranfterfe Axe being common, the Vfe- 
locities In the Two EUipfes in the Extremity 
of the Tranfverfe Axe, arc as the fliorter Axis 
diredly. tor in this Cafe B is s: i, and th6 
Perpendiculars P. f. do.botb coiocidjc with B pr 
b-j therefore "the Velocities are as L* : i** But 
becaufe B=*, tberefiwc L* : i* : :4/ *B' :iU*, 
%.■ which 
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which Expprcfliojis are as ^ Iborter Axe^y 
therefore, C^f. 

SappofiDg »# as before, the Vetek;iHes in ttt 

Extremities-oflfhtAibiter Axes are equat: Fot 

P aad f are here,coiacident^with D and ^ 

alfo, by the /^;oAcy»/, B H = t, therefore the 

£xjjr«iriODs of thq.Vejbcitiesin t)ie Two:El- 

- .-±i ■- i» 
K^ifys' amount to — , and— i that is (putting 

■ ;. - --3 ,' l/i^t^xB* 
in the yaluesof D and^O to ^ — I » antl 

-i — 7r^~) which are equal, bccaufe B=i. 

C ,o R, V. 

In one and the -fame Ellipfe, the Veloci- 
ties are Reciprocally as the Perpendiculars 
from the Centeri to the Tangents at any 
.^fints where the fiody is fuppDfe^ -tp. be; 

tor the Expreflion - (the Numerator fee- 

ing a Itaodiag Qjianttty, and- confecpieotly 
made equal to Unity) comes to -- , So that the 
Velocity in the, fextremity of the fiiorter Axe 
is to the Velocity in thcExtremity bf the longer 
Axe, as the longer Axe is to the Ihorter. 

Com. 
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C b R, VI. 

■ The Velocity in the Extremity of iJielhort' 
tx Axe, is tO'tbe Velocity in aQrdeat the 
lame E)iAaace, '» (lie longer- Axe is -to the 
fiiorter. For (fay the frrft PMitninaty fort- 
^ing) die ExprefGoa of the Velocity for the 
Extreiftity.of the fliortcr Aieis \/2xfl; iad 
(by Frelim. III.) that for aCirdewhofe-£iu^w 
is = I th« ftortcr Axe, is V'£«i- But i\/ziB * 

\/Uih::.B:y/- — ; which Froportioi;i'is manit 

feft, aad- the Two latter Terms are the hatf 
)onger and fliorter Axes. . Therefore, &c. 

Cor. VIK 

The-Vdocity in the ExtrwDittfls of the longer 
A33£, is to the' Velocity in a Circle at the 
&ime XHftancc,' as the ihorter Axe* is to the 
longer; For (t^y the id PfvlitA ) the ExpreHioD 
for ^Extremity of- the IdogeaAxc is *\/l^, 
and QyjFrtlim. IV.) that for a CSrcle whofeXrt- 
dtwrisbfehatf the longer Axe, -comes t6 ^/I'^B, 
the fof^tr.of which txprellions is evident- 
ly to tHe^lattw, as the Ihorfer Axe to the 
longer. '■■':■ •'."" i ■ 

■^v--.'--"'' oj'- '■■ -■-■■■■■■ C<"*i 
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c o R. Via. 

CtttiqiariQg the Accituntj of tbe'Two laft 
CiroU^ritt^ It tiUl be fouild, tliat.tbe ExprcJioas 
of the Velocities io tbti EMpfeat,tfae Eittemity 
of tfae fltortci' Ake, add iha Qrde wht^Sa- 
4iia is ;^ tailf the longer Axe> aie the fame } 
iiod likewife ef the Velocity id the Ettipfeat 
the EKtreoiityof the lunger Axe, and that id 
» Citdo whofe &aiiim is ±^ iutf ChefltortW 
Axe, are the lame, viz.. for the Two former 
\/2><B, and for th6T»b latter ybriifo'th^ 
the Velocities i^, thef&Circl^s^ and tb«^ Fojrin 
of the £Ili{^#rc equal. .i 

G «J R.- IX.' 

Tm>,EIlip&>> h^viuga c4mtnoil(}eaWei« Bad 
their longer Aye^ lyiQS lia th«; fone^ Kigbt 
Liee^ if they lee £a propoitiofH tO each. Qrt 

ther, that the Parameftrsof tbc. longer. A^ 
be reciprocally as thc^e Axe^i;,fhen <cle' Vet^t 
cities in the jEKtrcmijty oi the (hotter \4mI« 
fhsU be ia each EUipfe, as.thcJongej(Au&,{lib^ 
reftiy.' It mult be pbferv'd.iiere, itb«t,tiK^ 
ElUpfes thus proportioa'd to 0^1^$ another. $i^\ 
have the ihorter Axe common to thembotfc 
For, by the Suppofition, 'tis L : / : : 6 ; B, from 

whence L'<B=:i(Ai, and a V—^V— . or 
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Dz^d. Now tbe ExpreljSoasof the Velocities 
ia theExtiemity of the flurter Axe, for each 

EUipfe are -q^i and —^, that is (putting 

in the Value of D aod^O VixB, and y/i'^h, 
which are as B and i. Therefore, &e. 

jf COR. X. 

■ SuppoCng all as in the lalt CoreUary, the Ve- 
lodties in the Extremities of the longer Axes 
are equal to one another : For in this Cafe the 

ExpreOjoQS amonat to — g-^ , and — 7-^, that 

iSi to LitfiJ, and i^l^^ or \/l><B and \//J{A ^ 
but tbcfe ExpreiOoQs ar^ equal, beoiufe LkB 
is = l%h^ as was Ihewn in the laft CorcUary, 
Therefore, &c. . 

COR. XI. 

Comparing CoroUi. the 3d and 4th mihCoroBf, 
the 9th and loth, wemayobferve a Parallel 
not unworthy Confidcration. For (by Of. U!.) 
the longer Axe being common, the Veloci-* 

' ties in the Extremities of the longer Axe are as 
th^ihorter Axes.direaiy \ and (by Csr. IX,) the 

. ihorter Axe being q>mmon, the Velocities in 
the Extremity, of the Ihorter Axe are as thp 

' longer Axes dirci^y. Again, (bj Car. IV.) fup? 
04 P'^flS 



„Gooi^lc 



[ 20O 3 

.pD&ig what was fuppoftd ia Q»r,m. the Ve- 
locities ia tbcExtremitwsof the ihorter Axcj 
are equal; and (by Car. X.) foppofiog what 

. was fuppofed in Cor. IX; the Velocities in the 
Extremities of the longer Axes are alfq equal 
to one another. 

Cor. XII. 

If Two ElJipfes be Co propottionM to one 
another, that the fliorter Axe of the one be 
equal to the longer Axe of the other, then the 
Velocity in the Extremity of the longer Axe 

^of the one EUipfe Ihall be equal to the Ve- 
locity in the ExtreQiity of the fhorter Axe of 

„ the other. ' For the ExprcQion of the Velocity . 
in the Extremity of the longer ASce of One 

Ellipfeis -^=L=^B>i and that fort he Ve- 
locity in the Extremity of the Ihorier Axe 
of the other, is fl^ =^.^>^1 ^ ^^^y 

Now,ifLxB=2M,orv'LxB=\/zxt,or \/^ 
(the ScrQi-conjii;',ate of the one) be= *, fthe 
Semi-tranfverfc of the otlieV) then "tisplkln, 
-thatthefc Expreffions of the Vdbcities aree- 
quai. Or we may fay itwiilbe fo, if it be 
L : 2 1 : : ;• : B i if the Pai^raetet of oiie Ellipfe 
be to the Traafverft of tbc othcf,' as the 
Semi- 
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Sani-tranfVerle of that other to t|ie Sf^-; 
tranfrerfe of the firft. 

C o i. XIII. 

If the. Center of the Ellipft C be imagj^i*d 
to remove' to an iafinite Diftance, and fpthe 
Ellipfe to change into a ParaboU, a Body fhall 
mtfve in the fime with an equable Velocity. 
For in this Cafe all the Chastities that enter 

the general Exprefflon, fiz..--^-— — ', are End- 
ing ones, the Quantities Band P being both 
infinite, 'and L being the Fai-^meter of the 
Axe. Aiid here alfo (jmuaiis mutrnJii) one may 
apply what has been faid in the C<>roj7«'/«' fore- 
going of the true Ellipfe to t'lie Parabola', or 
Ellipfe whofc Ceater is at ahjflfihlte .tS- 
ftance." ' "' ' "''*." . ', ,"', ' 

■•-"■ -Co K. -xiv:";' --'r'^;'. 

And if this Pacabofa (t^^cfaangjag ^i la- 
dination of theiFl^ae cdtting tbeCoije) d^ 
generates; into ^nHyperbcda, the Body fliaU 
move in the liime :with aiVeldcity, which Ihall 
be rici'pYdcaily'aS'the Perpendicular from the 
Center,.tq:theTHagCiit4 aajYvas, fltewn &i<<tte 
.pipfca|C«!. V^. ■ •.;::;. 
■ I proqwi..nowta thflfCoafideratipnof the 
I^W'Of the CeiitTipetal'^)irce38ad Velocities 
■ ' ■ of 
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af Bodies, whed thofc Forces are direded to 

the Foci of the Cmiek SeSimr. 

Pr'ob. IX. 

J'^fidy revolving in an Elltpfe^ (FIG. XI.) 
Vm required to fad the Latv of the Cetttrt- 
fetd Force te»4mg to the Focus. 

HERE the lAiteeU QR is fuppoied to bie 
Parallel to Sp, Tp that <^? is a Pa- 
rallelogram j "aifo the LimoU QJ is a Per- 
pendicular to SP, ^ perpendicular to the Con- 
jugate DK ; the Points S aad H are the Fociy 
and all the i ot.Vr. before. It mull be 

premifed b roceed to the Inveftiga- 

t^op with tl le Author, that EP (cut 

off by CD, , , „ate to PG) is 'equal to 
AC, half the longer Axe. For drawing IH 
from the othe^ ivrw H parallel to DC, we 
hare SC =CH from the Natare of the Foti. 
addES EI> becauft of tbe Parallels EC and IH, 
Again, fincc3PFlP^i£I>'"'aniil coofequently 
3P-HEI (th^t^is EP)=8p-^Hj 'tis plno, that 

t„ SP-EI-HPU[.E 1.. SHtIP ii .: , 
EP=' '■ =? — ■ — r. But now, from 

. . .-.;. .J .^. ■;.,■ ^''J ,■ .t'^ "'l'-' 

45wft4i Stltivhst- the 'Aflg^'HPZi 'IPR, arc e- 
qual, and therefore their Altemat«s^ Pffl, PIH 
«it equal alft i(for-IH partllcl to OR-, by the 
Hy^i^s, -is'lttrtflil' Mlb' W^he Talent ?%- 
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«ti*PoiiitP of the Diameter PC,CoiijSg»w 
toDK^) TherefWe rt^PH, add amfeqneiiti 

Camtk StOwi/) is eqad to CA, wllich is lialf 
the longer Axe of theEllipfe. 'This premifed^ 
wie fttceed to the laveftigarioh' of'tte Law 
of the Centripetal force. 
■ the Trtahgles <iT*, PF6 af « (itiliia'Cfbt the 
*hgle»T and T-'art Right onej, *d Angle 
* = Angle E, becaufe of thePataJlels Qiand • 

DF) fo that QT'=^^S^%aoii-ftom the 
fimilar Triangles txv, PEC, 'tis QR (=P*) 
^^= ?^,becanreEP=CA. Therefor. 
1. f A«- ■ SP1XQ J1 SPI « Q^lxPFlx PC. 
But, from Cmick S<ffiow,PCl : GDI-. i Gtflx Pt«: 
Qjrt, confeqnently Qjfl = ~ ; alfo 

when the Poiats P and Q.corae together, Q^= 
Qy, therefore inftead of Q^, putting in this 
Value of Qy*i in the foregoing Exprelfion, it 

' ' . . PS1xG»K*i'XCD'lxPFlxPC 
"?'"°*"''"'- P.XCA'XPU 

SP^xGt.xCD'xPP SP^X2CD''xpF l 
- CA'XPC ~ , CA' ' 

AHfe-Wfiea the Points P and Q. come together, 
' • Giii^zPC. 
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zBCixCAi, therefore, fitptfiet^ cfto/u ttf 
^. . SPlxiBClxCAl SPlxiBC ,„■ , 
*«."*• -r-fTAT— f r.A =^xL 



(becanieL 



CA' 



CA 



CA 



) fo that the GeDtri{lebl 



Force, .which romes to this Expijellioii SPJxL, 
dividing by L, a ftandiag Qjiaatity, being the 
Faraineter of the Axe) U recipioodly as .SP? 
that is, as the. Sqgare of th; PiAafcf fipiD 
fheftcw. Q.E.J. 

■- Eig. i<S, /!» 




P » o •: 
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'_:■'■■' \ : /P^bz.'. vx. 

quir*d to find the Law of tbt Ceiftrif&4i 
'^■J^citemf^tofhiVocQs: ' " 

B'^REyAf^'aaij^B (f /fl. XVi;) be the 
, ,§eniiaxes, PS",' KD'Two biamciers coo- 
JDg?te to eacb, oUier, Q* and PF Ferpendectl- 
lars to jhoff? Biamctcrs refpei^iv^ly,'' Qy ah 
"Ordinate to rc-' 'The Points 4' and H are the 
Rciy' and froiii 'S','is drawn ^P, ; cutting the 
bianietei' DK 19 ^ and liie Ordinate Qv ia 
*, and the Figdre CLRPj: is *fuI)pofed' to Ke a 
Parallelogram. ' 'All the' reft as beforV ia the 
filnpfe, and otftef Figures drawii for the (amc 
fttrpofe. I^Ow^' i't ftiuft be premifed here 
allb, that riie^Line E* (cat off-bj' KD, the 
Conjugate to PG) is i^AC, the Semr-tranfTerfe 
Axe: Fordrawiag HI from the other Pecmiiy 
parallel to DC, we have SC=CH from the Na- 
ture of the Faci ^ alfo ES is EI, becaufe of th^ 
Parallels EC and IH. Farther, fince 2EI = 
SP-HP, andEI-Sp (=EP) = lp-El; 'tisevi- 

j * .u„. CD ■ 1P-EH-EI-SP _ IP-SP . 
dent, that EP is = = — j— 

Bat now, from Cem'ck SelHom^ the Angles IPZ 

and HPR are equal, and confequentljr their 

' Alternates HIP, IHP are equal alfo (for IH pa. 

raUel 
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raUel to the Diameter DK, b7 the Hyfothtfts, 
is parallel alfoto the T«lg«pt PZarthe P 
of the Diameter PC, Conjugate to DK.) 

Therefore PH^ PI, arAia'm±^^;i%~ 

PH— SP" ' "' ' ''" ■ ■'''> ' ■ '■' ^ 

■ — - — , which (&«nCi«i*eiife^iBffj).isl^wn 

to be equal to CA> wbicb is thj; Semi-^i^ 
verft Axe. . This preoiifed, ill the Stefs \i 
the following Procefs are ffi perfedly^ tfie 
iame with tbcft in the Elliple, both as tp 
tJbe SabftitotioQS, and, the Order and Depejt- 
pendance pf ^me Step upop inother, that I 
ceed aot mal^e the tedious Repetition, but leave 
the ifldiiftcioos Reader to draw it put hira- 
felf, wluch he caoaot mij^ of doing, uader- 
iNjif^iftS ^^ ^ ^'^^ Procefs ia the foregoing 
Prebleta. Aftd the Coudulion here will be, as 
tbtre, that the Centripetal Force is Recipro- 
cally, as S]c% thatis tl)e Square of the Diftaoce . 
.from the Bens. Q]£. I. 
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Lemma I. ^Pfob.) 

/» the PmioUL, ug Fin^'fsr Point tkr^f, 
nhich thf Diameter pajftsj beiaggivetij to, 
fnd the Pro^tion the Ptraiuter behng- 
inig to thai Vertex heart to the Difiamt of 
thefameVertexfiromthl'B'Xim. 

LET (TIG. XVII.) AO Of tlie Am of the 
Panboli, PO an OnJinau, i the faaii, 
fipm which is drawa SP to the Foiot P, aod 
thro' the fame the DiametW YPG. Let PM 
toQcb the Curve at P, aad AG be drawn pa- 
raUeltoPM. 

ietAO=».AG=j.SP= 
of the Axe = f. Paramc 
PG=P. TheFigureAMP 
for PC is a Diameter, aj 
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taaS] 
to AO, and AG is> by the ffyptrbejii^ paral- 
lel to PM. Therefore fiace MAis=:AO 
(from the Nature of the Parabola) PG, which 
is = MA (ii-om parallels) is alfo^AO j fothat 
pG=x j alfo PM (from Parallels) is = s. And 
becaufe 'tis a known Property of this Curve, 
that AS or w» is = ; pj therefore SO = «— if. 
Now, from the Reftangular Triangle PMO, 
we have s" =4*' ~\-yy=^' -\^px=Vx_ (for AG is 
an Ordinate to the Diameter PG) from whence 
P=4Jr^7. Again, from the Reftangular Tri- 
angle SPO,::wfr ha?e i■=5ly^t**:*-.;^Af-[-— 
/j»t«'^^-JM^-^^~pf. (putlingjn (bruits Va- 
lue;';^) confequentiy a=*-^; y. But P was found 
^*-l7, therefore P=4£.' That is, the Para- 
meter beloa^ng to Diemeter PG, is Quadru- 
ple of PS, the biftance from the Vertex to 
the FocM. Q. E. I. 

The Refult will be found the fime, if the 
Ordinate PO be taken on the other Side the 
FecM S\ fo that SO Inftead of x — \ p, becomes 

;p^x. 

C o ». 

It is plain, that PS i$=MS, for each u 
Ksx-i-;;j and therefore alfo the Parameter? 
is Qjiadruple of MS. 

Liuu* 
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Lemma II. (Prob.) 

/* theforegfiit^ Figure the Line SN being 
i Perfendieaiar from the Focus S to the 
Titigent PAff "'tis reqair'd to find the PrO- 
fa-tiott of SP (the' Dijiame from the FocUs 
to the Point ofCoatdii P) to the Per fen- 
dicultr SN. 

ALL theotherSfmboIsftandiagasbeibre, 
let SN=/ By the CeroS^ oi the fore- 
going LcmtM, it appears, that PS=MS, from 
whence it follows that PNrrMN, or PN=i PM, 
-orPNi= iPM'i= ipxr^'xx. Therefore from 
the Reaangular Triangle SNP, we iiave /' — 

*M™-+^P/'-ii'*-**=i?-^+f^Pf- So 

that Jtr -+■ i ^ :/: 1/: i ?, that is,/(the Perpen- 
dicular from the Fwtu to the Tangent) is a 
mean Proprotional between the Qjiantities x-'ri 
p and \ py that is between the Oiitaaces of the 
Pmat of Contad} and of the principal Vertex 
^m the FtcMt, or in other Terms, that AS 
SNi:SN:SP. <iE.I. 



Cob. 
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Cor* 

Hence becauft of J f , or AS a ftanding Quan- 
tity, /", or SNS is riways as j^^, orSP: 
That is, the Diftaace from the Ficui PS k crer 
as the Square of the Perpendicutar from the 
Facat to the Tangent. • 

P K 6 B. XI. 

A Body revolving in a F»ihoU, Ufsre^ir'd 
tafftd the La» of the Centri^td fmt tmd- 
/(^ to the Focua 

TB E reft of the CoDftni3ioii remaioiog as 
ia the foregoing Leanm, let QR be pa- 
rallel to |P, QJ perpendicular to the fist, 
Qy parallel to the Tangent PM, cutting SP in 
rf, afldlTPGinv. Before I proceed to the In- 
veftigatjon, 'tis deeoB&ry to prttnif^ that Pv 
isP*, which is thusprov'd. TheAagloPJVB 
(=^ MPY, as being Alternates) is = Angle Pi«» 
becaufe of the Parallels MS sad FC j alfo 
the Aflgle v?x i3=: PSM, becaufe of PanA>- 
leK Therefore the Thanglos MPS -and 9*v 
arefimilar, and fo MS: SP::Px^Pv^ ^atb|r 
Cor.oiLemmal. foregoing, PS is = MS , there- 
fore ?x=.fv. This premifed, let the Paranje- 
ttr of the Diameter PG be call'd L. Then 
(from 
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(from the Nature of the Parabola) LxFv^QiA 
=*SJ'«P» (l«ca«feL34$l>, by i«»,„l.fp„. 
gQinS)=4bP»Pj; (becmfe;?^^ = P*, as was jjitt 
MW djewn) = 4 SPxQR (becaufe tjie. Figure 
Q!IP« is a Parallelogram, by the CoaituSiqii.) 
But when the Points t arid CtcometogctBer, 
■ the i-inrota Qji wiU be coincide at with or equal 
to Q*j therefore in that Cafe 0*1 Ihall = 
♦SPiaR. -M*:, Broiife tl» TriaogliisQjrT, 
SPN are fimiJar Cfof .tlje Ai^es QJ*, ud 
SNP are Right onef , and Q.;?T=NP$ from Pa. 
ralleli (therefore Qifl : QJi : : PSl : SNl,; hoc 
(by Limmt ]i. foregoing) Uis PS: SNr. SfJ : 
AS, and confeqoently PSI : SNI : :,PSi AS ; 
therefore (by Equality of Proportion) Qrt: 
QJI;: PSi AS, and (multiplying PS and AS 
by 4. QR)'ti5Q|rt:aTl::4SP'QJl: +AS'<QR. 
But Q>fl=4PS)iQR i therefore Q.Tl=4ASxQj<. 
Therefore fijbHituting this Value of QT' in 

tine general Expreffioa ' ^ ' , It amotuts to 

SPi'<4AS, and +AS being = the Parameter of 
the Axe, and To a Handing Quantity, it comes 
toSPi. So that die CcntripecaUorce is Reci- 
prvcally as SP<1 ; that is, as the Square of the 
Diftance from the Pochs, Q,. £• I. 



.?% 
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CUtiOh A V. IBS to the frmding Pro- 
blems coiicermng the Laxv of the Centri- 
ptkl Force tending to the Foci 6f the 
Conick Sefliion^ 

C O R. I. 

It follows, that if a Body moves &om any 
Phce, as F, and is drawn by a Centripetal 
Force R«c»procally, proportion^ to the Sqaare 
of the Diflance from the Center to whicb thoTe 
Forces are directed ; that then it moves, in a 
Omich Sepicn, wbofe. Facm is coincident with 
that Center. 

C O R. II. '* 

(And if the Velocity with which the Body 
goes out of the Place P be fuch, that while 
the Lintola?R. is defcribcd by It, the Centripe- 
tal Force carries it thro' iHfe LinetU QR, in 
the fame Time, then it mores in a Conick 

SeBiott, whofe Parameter is = ^r-, wjien the 

Points P and Q, come together. . 

And, with refped to the particular Seff/m/, 
from the Law found we maytnfer, 

C0R< 
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Cor. hi. 

ThatifTwoEmpfesasFBA,ECA(f/(7. i8.) 
have their Vertex A, and one Fochs (as the 
Poiat D) common to them both, that the^ 
the Centripetal Force in C (hall be to tliat in 
B (the focwD being the Center of theforces^ 
as BIX : Dd. For patting the Force in A=F, 
that in C=/, that in 8 = ?; 'tis plain, that 

fore~=^i and fo/:?:: BI>i:CD^ 

That the Two EUipfes may be fiich as is re- 
qair*d, the Lines FD, ED muft be in the du- 
plicate Ratio of the fliorter Axes, the Mention 
of which is fufficient. Wi- 

Cor. IV. 

In the Parabola, the Centripetal Forces are 
Reaprocaily, as theSquares of the Parame- 
ter of the Axe encreafed by Quadruple the 
Abfcifs (takea in the Axe) for any Point of 
P 3 ttio 
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the Curve. That is (in the Terms of t'mma I. 
foregoing) the Centripetal Forcjcs are Recipro- 
cally as i6xx-\-^x'^'fp. AVfiicti'is maaifeft, be-* 
caufc by the Law fonud, the Ceatiipetal Force 
is Reciprocally as the Square of the. Diftance 
from the Feau j but (oy the forementiond 
Lemma) the Expreflion of any Diftance from 
the FocHS is jri-4 ^ Thstefore, &c. 

*Tis alfo eqi(ally trucj that the Centripetal 
Forces are Rejiiprocally as the Squares of the 
Parameters belonging to the feveral Vertices, 
or Points where the Body is,:^ For thofe Para- 
meters are Quadruple the refpeGive piftaqces 
from the Facta. 



The Law of the Centripetal For^e tending 
to the Foctu of the EUJpfe being dtfcover'd, the 
Application may ealDy be made to the celt of 
the Cenick Seiiwns without a partioilar love-t 
jtigation, as fhe celebrated Aottior himfelf 
obferves. (See FIG. XI.) 

If the FocHs S of the EHipfe to which th? 

Centripetal Force tends, continues together 

with the Vertex ^ while the other Fecm H 

es to an iafialte DiA^lnce, theEUipIenow 

rerted into a Parabola ^ but the Body- will 

lOve into a Perimeter of this Curye, and 

aw of the Centripetal Force tei^ing to 

ithe 
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the Knw S contjaBes what it was before, viz.. 
Reciprocally' as the Square of the Diftance 
from S. 

SoKWfing all as before, if the Focus H HKHfes 
backwards, fo as to come behind the Vertex 
B, both the Vertices A and B, lying now be- 
tween the fori S and H, fhc Ellipfc becomes 
an Hyperbola, and the Body moving io the 
Perimeter of this Curve, t^e Law of the Force 
tending to the Pkmi 5 coocioaes the lame as 
at firlt. 

If the FocHt H and Vertex A be fuppofed 

fi:i^d, and S, to which the Forces tend, removes 

' toan infinite Diftance, the Ellipfc is changed 

into a Parabola, and the Forces tending to a 

point infmitely diftant are all equal. 

Xhe FocM H and Vertex A continuing, if 
the Ftcm S, to wtatch the Forces tend, mover 
backwards, asinCi/fll. then we have an Hy- 
jierbola again, in the Periphery of which the 
. Bodyihall ftill move, hut with a Centrifugal 
; Force (inftead of a Centripetal) which Ibdll be 
according to the eftablifli'd L^w, Reciprocally 
as the Square of the Dil^ance from S. 

If the Two Feci S, H come together, the 
Ellipfc becOTKS a- CSrcle, and the Force tendr 
ii^ to the Oenter is equable, ' 

M , *^ 
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If the Foci S, H coincide with th« Vertices 
9, A, the Ellipfe degenerates into a Right 
Linej in which Cafe there's no Centripctsl 
Force tending to any Point without the Line 
itfelf. 

The or. XI. 

Bodies revolving a&out'a common Center^ 
Mnd the Centri^etd fmce heiog in s Re- 
ciprocal dufUcate Ratio cf the Oiftames 
from the Center ; then the Latera Refta 
of the Orbs dejcrih''d /ball he in the dufli- 
Cite R^tio of the AreaV vehicb the Bodies 
defcrihe intlfefatne Time, kf Rajis ^^n 
to th4t Center. 

JToR (by0.r.n.of P»-ei.Xl.)L=~^;but 

QR in a given Time is as tl» Centripetal Force 
Cby the Sicoai Lm of Metioa) thgt is, as SPq 

Reciprocally (by Prek. IX.) Therefore ^rs- is 

asQJixSP% that is, LisasQTiSP^j hot the 
isasQJ*«SP. Srs^i &c. Q. E. D. 

C O JU 

} whole Area's of Ellipfes are in th^ 

rompounded of the > XMh of the tatera 

and the Rjaio of the Periodick Times 

For 
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For thofe Aretd are in the Rtais compounded 
of the Ratio of the Portions defcribM in the 
fame Time, and that of the Periodick Times : 
Bnt by this Prof, thofe Portions are in thefubdu- 
fdicate R-atio of the Laerti Re^a. Therefore, &c. 
' And fince (by Prep. 191. of Gregory St.Vin- 
"ceni) the Area^s of Ellipfes are as the Redah- 
glcs under tlieir Axes, it's certain, that thoife 
Reitangles are alfo in the fime Ratio. 

T H E O R. Xft. 

Suffo^ aU as hfore, the Periodick Times in 
EMiffes are in the i Qhe Sefyuiflieite) Ralio 
of the Tratijverfe Axes. 

FO R reaiTuming the Symbols as in iTieor. 8. 
we find that T: m: A>'a:A>«Ni but 
A : rf :: DJ<B: <i'*fr (by the foremention'd Thear. 
of St. Fiwww) therefore T: t ■ ; D'*B'<»:^'<t'<N. 
But D t d": : L* X B* : /* x i»*, from Cmich ; 
aqd«: {^ ::'? : t*, by the foregoing 71&««m, 
therefore T: c: l}'^Yt'>^hxl^:M^h^\}^ 
that is (dividingby LM;T:r::B* :i».Thc 
Periodick Times in Ellipfes arc in tbeSefqBi- 
pjicate Ratio of the Tr^fverfe Axes. Q: E-P- 
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Cor. 

The PeriocUck Tiaus% in Eliipfes are the 
fame with tbofe ia Circles, wfaofe Diametos 
are equal to -the loager Axes. Eor by the 
£c»iverfe ef Cafe IV. from the Core&ariei of 
7i)t«r. III. ^ofin Proportion of the Squares ef 
the Times and the Cubes of the Rays belcH^s , 
to Circles, when the Law of the Centripe- 
tal) Force ii tfie .fame that 'tis here, viz.. 
Reciprocally as the Square of the DiAance 
frtim the Center to wiucfa the Forces are di- 
reftoi 

T HE O R. XIIL 

The Ceatrifttd Foru tetiiii^ to tht Fot;^, 
Of b^ore ; PR bai»g * Tsaffat st P, the 
FUce tf the B&dy^ */>dST£ PtrfendkuUr 
from the I^qcus to it, the Velocity of the 

Bayi»¥fi,aB be in the ^ Ratio tf^ 

RecifroeaSy. (See FIG. XI.) 

F)R the Velocity is as tlie little Ark PQ 
defcriffd in a given Time-, that is, as the 
Tangent FR, or becaufe of Parallels, as Qx- 
pat, from fimilar Triangles, QJ*, SYP, Q.* 
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oriPi^^—., therefore Pa&asSYRed- 

procafly, and SPxQT direftly ; that is, as SY 
Reciprocally, and the Jrtx defcrib'd in agivea 
fliawdiruaiy; bat (by Tlwor. XI.) SPixOX^ 

is as L, therefore PQ, is as -^y, that is, in the 

i Hatio of — Reciprocally. Qj E. D. 

Iq order to the lavelti^tiiOD of tkc many 
noble C«r«//<4rirf that tbllon itom thisTbanMt 
let tbefe perpetual Symbols Staad. 

*P <the Diftance froni the Facut to 'any Point 
in the Curve = z,. SY (the PerpendicoJar from 
- the ftcwi to the Tangent at the fame Point) =^y. 
The Velocity in a Conick StEiim at the Diftanoe 
jL, put = V. The Velocity in a Circle at the 
fameDiftancc Ji,,j?ut= W.. The Velocity in 
a Circle (whofe Radim is eqadfr to any other 
Diftance» whether greater of Icfs than c) pnt 
c: 7p. The longer 4 xe of aaylEUipftpuc 
= zB, the ihorter =; 2X), the Parameter = L j 
and this Symbol X. 1 ufe alfo for the PanBwtcr 
of any Cow/ci iJfSfiw in general, astbeQccft- 
^0. requires. . • 



Now 
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NowthcQ, theExpreffiott of the Velocity in ^ 

L* 
C^iek SeSion (at any Dillance as z.) U — ; that 

is, V is erer as — . Likewifethe Exprefr 
fion of the Velocity in a Grclc at the Di-; 
fiance x. wou'd be J^-- For the Sadim be- 
ing = z., then L in the Circle is = zz^ or the 
Diameter J and;* the Perpendicular from the 
Rfw to the Tangent, bang in the arcle=: 
tbo SdMiu, that is=:z.: Hence in the Terras 

of the atd. i* is V?, or \/il5.* =ik: 

Sothattheu W isas the ExpreOiMi ^,or\/A 
Mow fbf the CaraUdriti themlelres. 

C O R. I. 

Becaofe V is as — , therefore L* is as Vy, 

and L is as Vy. That is, the Parameters of 
the Orbs are in the J?«rta compounded of the 
dnpUote RmU of the Velocities, and the du- 
plicate Ratio of the Perpendiculars from the 
Feem to the Tangents. 

Cob. 
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Cor. U. 

When the Quantity y (in the ExprdEon of 
^ Velocity) becomes coincident with the 
greatelt or leaft Diftance from tbeF^fw^ 'tis 
manifefl: then, that in thofe Feints of greateft 
or Icaft Diftance, the Velocities are as thofe 
Diftances inverfly, and the fquare Roots of 
the Parameters diredly. 

Cor. lit. 

L* \l% 

Becaafe V is as — ^ and W as — ,-, therefore 
> * *4 ' 

if > = X, (which cannot be but when z. denotes 
the greateft or leaft Diftance) then the Expref- 

fions are — , and — ; which (multiplying both 

by it ) comes to L", and yzxtV or \/L, and 
Vzsj fothatV:W:?\/L:\/2l. Thatis, 
the Velocity in a Comck SeHion, at the great- 
eft or Icaft I^ftance from the Focm, is to the 
Velocity in a Circle at the fame Diftance, in 
the fabdnpUcate Ratht^ the Parameter to that 
Diftance doubled. 
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Let jr = D the (bolter S«aiiu«i>f an BSipft, 
tbeBtheExptelGoooftheVelogty 6)caBEUiplc 
a the Ennqit; of the Snrtet Axe, thseii^st 

the mean DUtance from tie Fxui, is f^'-U— . 

kiS- =-^. And the Exnreffion for the Qr- 
^2 B. 

cle (being in general ^) cones (if z. lKpnt= 

B)M^. SothatinthisC»rcVis=W, fuice 

the Values of both are the &me. That is, 
the Velocities of Bodies (revolving in ElBpfes) 
at the mean Oiltanccs from the comhioti fbcw, 
are equal to the Velocities in Circles at the I411W 
lIMftances. 

C o R. V. 



Since V is alwaji as X ttKcffore nhWii- 

««itinne« lUll the fins. Vis as — . T^tfl, 
in the fame, or equal Figures, or in ucquU 
Figures whofe Parameters are equal, the Velo- 
city is Reciprocally as the Perpendicular from 
theAcM to the Tangent. 
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C .o R. Vt 

Li 
The Exprefiion — , in the Parabpla comes to 

— , becaafe (by Cer.'to Lemms II. forgoing) the 

Perpendicalar from the Ftcm Ui the Taogenty 
viz.. y is ever ia the fsMuplicate Ratio of z., tho 
Diftaoce from the Fcau to the Point of Coiw 
tad. Or becaufe in fpeaking of one and the 
&me Figure, V is » fiandiiig' Qpaotity, there- 
fore V is ever as — ■. That is, in the Parabola 

X.* 

the Velocities are ia the fubdupliaite RmiotA • 
tbe Oiftances from the Facju Reciprocally. In 
the Hyperbola tAnj wiH be ia more thaa this 
RMioy and ia the. Elliirfe in Ufs ; the Reafon 
oi whidi is. tlie different Proportion of the 
Perpendiculars to ' the ISflaoccs in thofe 
Corves. 

Cor. VII. 

The Exprcflidn for any Catiick Stiiion being 

-^t ud ttet for,4a Grcle (whofe ■^dimi% 

~ X.) bd^ x5 •, *tis plain then (whatever "CAr 

fliAcc s. reprefeots, whether equal to that in 
the 
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the CiwiVi Stltim, or greater or Icfs than it) 

L' \/i 
tlat the Velocities are as — ' : -^^ that is, as 

L^z' : s/jxy. Or as y/txl : yiy}, thatis, 
asV';!-**-:^ Now v/iLxiis a mean Pro' 
portional between ; the Parameter of the Co, 
Mitk SfSintj and «. the Rajiiu or Diftance in 
thearcle. So that this general Conclnfion is 
to be inferred, that the Velocity in a Coitick 
SiSiW at any DiAance from the Ficui, is to the 
Velocity in a ardeat dny mJct Difimcc (or 
whoTe Kadiw is = to any other Difiame from 
the Focui) as a mean Pitjportiona] between that . 
ttbtr biflimct or RtuUiUj and half the I^rame^ 
• ter, is to a Perpendicular drawn fixtm the 
Bm to the Tangent at the PointoF Diltance in 
the Catjitk SeSion. That is, z being the Di* 
Ibnce in (or iaSui ofj a arde, in which the- 
Velocity is eiprefi'd by ip, and V being tly 
Velocity in a Conici StSiii, at any Diltance) 
eqnal or unequal to the former ; the Concln- 
fion in our Symbols ftands thtis,V : » : ; VfuT^ 
y. Now, from this generaKCfinclulion, all 
that relates to the Proportion of the Veloci- 
ties in OmickSiitioiu.iaA Circles, may cafily" 
and natonHy be inftrr'd. 

... .... .;.^ . A^: 
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As, I. If z,, or the Radiw of the Circle, be 
c^al to the Diftance (from tbs Fotus) ia tht 
Cmick SfSion j then it follows, that the Veloci- 
ty in a Conick Sexton h to the Velocity in a Gir, 
cle at they^m* Diftawe, as a mean Proportional 
between that fame Dift/mce (or RaSui) and 4 
the Parameter,, to a Perpendicnlar from the 
fifw, to the Tangent at the Point of Diftance 
in the Coj}ick Seiiiva. This holds in all the Cenkk 
Seltiom. But the reft that follow, aU except one, 
referring particularly to the Parabola, I note 
here, that in this Curve the Expreflbn of the 
Diftance from the Focm to any Point In riie 
Curve is = 1 LH-* (* being the correQjondent 
:Abfcifsi)«alfD, that the Qiantity >, theP*- 
pendicuUr from the Fetm to the Tangent at any 

Poiiit, is y^^V-^ithx-j both which are plain 
from the Calpulm in the 2d Lemma to Prob. XI. 
Therefore to proceed, 

2. In the' Parabola, if we put s. = ^ h-\~x ■ 

then Ls: = i L'-l-Lv ; but yy —— L'-hiL*, 

^ therefttfc in this Cafe hx.=z^yy^ ^nd i Lz. ijy : : 

. i. Tjbat is, tbc Velocity m a Parabola at any 
. ViSoaceiroof the /w*«, is to the Velocity jn a 

Circle at the fame Difiance^ as \fl : t. Nete, 
" I lay, at the fame Diftance in the Parabola 
■for here *L-+-*is put =to z.,.tiic RmUhi of 

pie Circle. 

a 3« 
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3- If in the Parabola we put x.=ijr=:* L : Then 
aJTUI iy::'i/%: i, and confeqaently V : w : : 
V'z : I, in this Cafe alfo. That is, tlie Velo- 
city in a Parabola at the Itait Difiance fiximthe 
Fecm is to the Velocity in a Circle at tiieftmt 
DiJiMctj as\/z: i. Note agaiahere, I fay, 
the Uafi Di^juicti, becaufe *tis put = to i of the 
Parameter, or becaafe the Diltance is fuppofcd 
to be coincident with the Perpendicular from 
the f(>cw to the Tangent, which cannot be but 
when *tis the leaft. Alfo t, the RaMus of the 
Orcle, is here fuppofed equal to the Diftaacc 
ifl, the StSim. 

- 4. In any CtmkkSeQion^ if we put x.=. i L : 
Then vlTi. = S L ; confequently \/iLt ly : : 
aL:^, oxV:w::iL:y. That is, the Veloci- 
ty any where in a Conick StHion^ is to the Velo- 
city in a Circle at the Diftance of i the Para- 
meter, as f the Parameter is to a Perpendicu- 
lar froipthe Focw to the Tangent at the Point of 
Diftance in theGwV* SeSHon. This is gene- 
ral for all the Ccnkk ScUions, there being no- 
thing fuppofed in the Cdculut that does reftrain 
or limit the Property to any one Particular. , 
J. If in riie Parabola we fappofe ^= tL-t^i*. 
Then Lx.= \ V-]'\hx, and co^eqnently * Let: 
'^L^iL*, which isjy (as we hinted before.) 

Therefore \/JLt = y, and therrfore V. = w. 

That is, the Velocity in a Pdrabcda.is every 

where equal to the Velocity in a Circlcat ith^ 

Di- 
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Diftance, or in a Circle wliofe RaJim is J the 
Diftaoce from the Focm, in the Parabola. Note, 
I lay, who/i Radius (/=ro i the Bijiance in the Pa- 
r^p/**; for th^' Diftance being univerfally cxpref- 
fed by { L+*, I here put the As J<> jc=t LH-S*- 
Anduniveriaily, if we weinaliei: —-vxi; 

» : I, and ft i = -^-fc. fhen will v'E=; 

T ■g- "T — sand confcqaently unirerfalIyV:u; ; 

V'^+^/J'- That is, the Velocity in the 
Parabola will be to the Velocity in a Circle 
(whofe Jladiut is » times the Diftai^ce in ths 

Parabola) as V-g"'"— :> From whence 
particular Cafes may be deduced at Pleafure. 

And thus much for this admirable Thtarem 
relating to the Velocities of Bodies, togethfr 
withitsCcro/frfr/w. 

P K O B. XII. 

jtiiji Point bling taken at tiierljin the Axe of 

anEUiffe, 'tisrequir'illofndthe Lmofthe 

Centrifitd tone tending to the fame. [See 

FIG. XIX after the Preface.-) 

LE T the Points 1. s. be taltea of either Side 
theBciBortheEllipre, which I maketj 
beS. Then lettheLineiPbedrawn, andQ.T 
Q.^ in. 
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let fall Perpendicular toil, andQ* parallel to 
Ui? Tangeni PR, iMerfeaing jP in the Points;. 
Ll^ly, Let QR be parallel to s P, and the loter- 
ftflion of <P Wth the Conjugate DC, be in 
tiiePoint O. This being liippofed with all the 
reft, asat Prob. IX. we have here the Triangles 
QTx and PPO, fimilar to one another, as there 
the Triangles Q.T:>r and FPE wcrefiraiUr. So the 

aTl is = ^^^1 But the lalt X«ti» of Q» to 
the Ordinate Qy,isafl*tfioof Equality; confe- 
quentlyinfteadofQilwemayputQs'VP'i^o'i^'' 
Gw'*Pw''<CD^, 
("by fnbftitnting the Value ofQ*l=- ^^ ■ 

., PF1«Pi''<«G«CDl . 
from C»mct/) mil = pQ.]«fci • "Si"") 

the TrianglesP*!' and POC are fimilar ; there- 
fore PAr= w___, J confequently QR, which 

is = P« from Parallels, is to be exprefs'd 
by this Value. Therefore the Centripetal 

jBxQJI . 
Force, which is Reciprocally as ■ „p , is as 

<pix PFl«Piiii>GxCDixt'C . , 

: pVFpor.-pO, Andputtms 

BClxCA'^ (which isa fianding Quantity) inftead 
of PFi«ctM, and inftead of »G putting 2PC ; 

by due ReduSion the Eiprellion comes to gji 
wlich gives the Law of the Centripetal Force, 
viz.. that 'tis Reciprocally, as the Square of the 
Diflancefrom the Point/, divided by the Cube 
of 
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of tbeUoe PO, intercepted between the Tan- 
gen t PR and the Line DC, which is Conjugate 
to PC. From hence. 

Cor. J. 

If the Point 1 coincide with S, the Facta of 
tbe Ellipfe \ then the Line: PO will alfo be co- 
incident with PE, which is eqnal to AC, the 

Semi-tranfverfe Axe. And therefore 57^ will 

SPi 
in this Cafe come to ^,; or becanfe of CA% a 

Handing Qpaniity, it wiU be reduced to SP. So 
that the Law of the Centripetal Force tending 
to the FteiiL, is this, that 'tis Redprocally as 
tbe Square of the I^ftaoce from tbe F«cm. - 

Cor. II. 

If the Piwnt s coincide with C, the CenWr 
of the Ellipfe i then jp add PO alio do both 
Coincide with the Line PC, which is the Semi- 
Diameter for the Pwnt P. Therefore the Ex- 

jPq PC 

preffion p^ comes in this Cafe to -^j, that 

is, to — . So that the Law of the Centripe- 
tal Force tending to the Center of the Ellipfe, 
is this, that 'tis diredly as the IDiftance from 
the Center. And both thefe Laws are the fame 
with thofe found by p^ticular Procefles before. 
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■ I need not fay, thae this done for the Eitipfe 
may eafily ^mutatu mutundii^ according to the 
Nature of the Curved be applied to the Hyper- 
bola j fo that there's no Need of another Ope- 
ration for that. Bntbecanfe the Application 
to the Parabola may not be .quite fo obvious* 
I think it proper to do that by it fclf, 

P R O B. XIII. 

Any Point iiingtaken u Litcrty ia the Axe 
of i Par Mi, Vb ricnir^d.tojlndliiLm 
oftheCtvlriftliil Fme tending to tbu Point- 
(See FIG. XX. after the Prefue.) ' 

LET the Point S be talten any where in the 
Axe A3; thro' which Point S let SO be 
drawn parallel to the Tangent PR, PO parallel 
to the Axe AS, and coufequently a Diameter 
for the Point P. Qy an Ordinate toPO, and 
confequently parallel to PR, meeting alfoSP 
in X, and PO in v. LafHy, Let Q.R be parallel 
to SP, and the Lines QJand Pf Perpendiculars 
'rom the Points Q. and P, to the Lines SPand 
SO. This premifed, the Triangles QJ* and 

PSF are fimilar. Therefore OT - '^'^^i- 

~ PSI 
Bot the laft UMi, of Qs to a*- (that is, when 
the P and (icome together) is a Rmt of Equa- 
lity; fo that then Q.Tq= '^SS. And if 
L be the Parameter belonging to the Vertex 
P, 



P, then L^Pv - Q?.q, and, fo QJi = Vl^!!?^- 

PSq 

But QR is = P* (from Parallels) = ?^^ 

(from the fimilar Triangles Pxv and PSO.) 
_. , QJI LxpFs^PO , r • , 
Therefure-— = — — -, and confequontly 

•—r^ — (which is Reciprocally as the Centri- 

petal Force) is alfo as the Quantity ~ — 2- — 1 

And this Is the Law of the Centripetal Force tend- 
ing to the Point S taken any where in the Axe. 

Cor. 

Therefore if the Point S coincide with the 
f«»j of the Parabola, PS will be=PO ^ for in 
that Care PS will = SG from the Nature of the 
parabola, bnt SG is = PO from Parallels, there- 
I xPFixPn 
fore PS=PG. So tliat the Expreflion 

comes in this Cafe to L'' Pf i. But SL being a Per- 
pendicular from the Focus to the Tangent, PF is 
equal to it, from parallels ; and therefore PFI is 
everasSP, fromtheNatureof a Parabola. So 
thatLxPFq isftill asL><SP. But alfo from the 
Nature of the Parabola, L is = 4 SP ; therefore 
L'tSP is everas SPi. So that the Centripetal 
Force (tending to the f ccw) is ever as the Square 
of the Diftance from it. Reciprocally. 
' I am aware that that there may be more ge- 
neral InveltigationSof the Laws of the Centripe- 
tal Force than tbefe, and I am acquainted witl^ 
fome of them ; but what I have here Md is fuf- 
ficient for my Purpofe. 

FINIS, 

D,ii,.i,,Goo^lc 
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